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When the pracesBeH of morbid physiological action have pro** 
duced atructural changes in tlie tissues forming the various 
orgaoB and framework of the body, tbe aciciice of pbysics, which 
takes cognizance of the changeful propertiea of niatWr, enables 
□B to institute methods of examination t^i which the term physi- 
cal diagnosis fonns a, clear and appropriate designation. The 
pnrely objective physical signs are so closely intertwined with 
the getiend Hymptoms of disease, that ao; etud; of disgoosia is 
partial which does not recognize this fact. Moreover, both 
physical signs and general sym.ptoms must be in their turn con- 
sidered in connection with a thoughtM analysis of the processes 
of morbid anatomy, together with the broad principles of patho- 
logical re search. 

It cannot he too often repeated that symptomatology is the 
Btndy of the expression of pathological changes. This concep- 
tion lies at the foundation of the principles and practice of diag- 
noBis. It is to be remembered that no single fact determined 
by the methods of physical diagnosis has special pathological 
aignificanee, but simply indicates certain definite physical condi- 
tions of the organ under examination. For some years the 
writer has been engaged in teaching diagnosis to private classes 
of post-graduates and others ; this handbooli merely ci 
the substance of the instrocdon given. 



U PREFACE. 

It is offered to stndents of bedside diagnosis and clinical 
medicinci in the hope that it may be of assistance in welding to- 
gether information gleaned from didactic lectures and reading, 
on the one hand, and that obtained from becfside study on the 
other hand^ 

The subject is treated in as simple and practical a manner 
as possible, without discussion of questions of historical or 
theoretical interest, and without laying special claim to original- 
ity of matter. 

The author would like to e:s:press his thanks to his friend, Dr. 
John M. Keating, of Philadelphia, to whom he is indebted for 
the execution of the drawings which have been used in illustra- 
tion of the text. 

1681 Chestnut St., Philadelphia, 
October Ist, 1881. 
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The general appearaiicea of the bealthy adult chest 
are sufficiently familiar to need little description. In the 
male the shoulders should be moderately broad, square 
and level. In ahape it is compressed antero-poateriorly, 
the back being comparatively flat, while anteriorly the 
walla of the chest present an ample lateral curve, audi 
slope gradually upward to the clavicles. The nipples 
are situated in the fourth iuterspace, but their position 
is variable. In the female the shoulders are more 
rounded and sloping, the sides of the chest taper down- 
ward toward the waist, while in front the I 
cumulation of adipose tissue in the sub-clavicular regions 1 
and the prominent mammary glands conceal the form of I 
the bony thorax. 

When the soft parts are removed the bony case ap- 1 
pears in both sesea as a truncated conoidal form. Sat- ' 
tened antero- posteriorly with a broad base, and a more 
round apex, the lower end of the sternum being twice aa 
fer away from the spinal as the upper end. The greatest 
circumference is just below the middle. The female 
chest is less deep than the male. The transverse section 

elliptical. The trachea enters the upper aperture of 

e chest in the median line, and descends oijiju^vtjt ^J^t 
third dorsal vertebra, where \V S«\&.es,\BiJi\."»*<i^>'^'^"^'^^^ 
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INTBODUCTION. 

one for each lung. The right bronchus ie wider 
and more horizontal in direction than the left, i 
one inch in length, and eutcra the right lung opposite 
the fourth dorsal vertebra. The leit bronchus ia nearly 
two inches long and passes more obliquely downward, 
entering the root of the left lung, near the fifth dorsal 
vertebra. Each lung is attached a little above the 
middle of their inner surface to the trachea and heart 
hy their roots, which contain in addition to the bronchus 
a branch of the pulmonary artery, pulmonary veins, 
bronchial arteries aud veins, the, pulmonary plesus of 
nerves, lymphatics, and bronchial glands. The apex of 
the lung forms a tapering cone extending from one to one 
and a half inches above the level of the first rib, slightly 
higher on the right side. The base broad, concave, 
and is opposed to the convex surface of the diaphragm; 
its circumference is thin and extends anteriorly down to 
the lower border of the sixth rib, laterally to the seventh 
rib, on the right side, and a little lower on the left side, 
aud posteriorly down to the eleventh rib. The posterior 
border of each lung lies in the deep groove behind the 
spinal column, it is thick, rounded, and covers the root 
of the lung. The anterior borders are thin and sharp; 
they extend forward into the mediastinal epace, so as 
to come into contact with each other, as far down as the 
fourth rib, below that level the border of the right lung 
in the median line of the sternum continues to encroach 
upon the sternal region, while on the left side it retreats 
from the sternum, leaving a considerable portion of the 
pericardium uncovered, in an irregularly sloping direc- 
tion. 

The pericardium ia conical in shape, its base is 
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liAttached to the central tendon of the diaphragm, extend- 
* ing a little further to the left than to the right side; ita 
apex is directed upward, and Burrounds the great ves- 
sels ju3t beyond their origin from the base of the heart. 
It ia situated behind the sternum and the cartilages of the 
third, fourth, fifth, sixth, and seventh ribs, on the left 
eide, but it ia iu part covered by the anterior margins of 
the lunga. Ita upper limit is about the lower edge of 
the second rib. The portion of the sac which is un- 
covered by the lungs is widely triangular in shape, and 
extends from the fourth interspace down to the sixth 
rib, and from the median line of the sternum out to 
I within one-half inch of the line of the left nipple. 
I The heart lies obliquely in this sac, held by its attach- 
ment to the great vessels which spring from its base. 
This broad detached end is directed upward and back- 
ward to the right, and corresponds to the interval be- 
tween the fifth and eighth doraal vertebra;. On the 
■ anterior surface of the chest ita upper border corresponds 
I with a line drawn on a level with the upper border of 
. the third costal cartilage. The lower border of the 
heart corresponds to a line drawn from the xiphoid car- 
tilage (right costo-xiphoid articulation) along the upper 
border of sixth rib to the position of the apex, which is 
situated in the fifth interspace, an inch inside the line of 
[ the left rupple, or two and a half inches from the me- 
dian line of the sternum. The heart ia placed beneath 
the lower two-thirds of the sternum, and projects a little 
beyond the right sternal border. 

In percussion of the prtecordia we have two rudely 
" triangular arena of resonance: one of impaired reso- 
i, one of flatness. The area of flatwa&S&'&Jis*. S;* 
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trict over which the eilges of the lunga do not meet. 
This area is bounded at the raid-sternal line by level of 
the fourth left costo-steraal articulation. Prolong a line 
from this point to the apex of the heart. Complete the 
right-angled triangle by projecting a line from the apex 
beat to the mid-sternal line once more. The other 
boundaries correspond to the area of impaired resonance. 
The two triangles vary slightly with the position of the 
patient, either sitting or standing. Percuss with the 
fingers held vertically, commencing a little to the right 
of the Bternum, until dullness is recognized. Continue 
the percussion until beyond the apex pulmonary reso- 
nance is again reached. Then place the fingere parallel 
with the ribs to the left of the apex, and percuss gradu- 
ally inward, interspace by interspace, till the sound 
changes ^m resoiiance to impaired resonance, to dull- 
ness. Afterward, by placing the finger used as a plexi- 
meter obliquely pointing towards the sternum. Com- 
mencing at the apex.'the previous percussion can be 
checked. The upper limit of dullness can be defined 
by percussion from above downward, the fingers paral- 
lel to the ribs. 

The lower limit is not so easily defined, since the car- 
diac dullness blends with that of the left lobe of the 
liver, and the dullness of the two organs can scarcely be 
discriminated. A line of dullness can, however, be de- 
fined between the apex on the left and the commence- 
ment of liver dullness on tlie right. 

The position of the areas of cardiac dullness is much 
influenced by the degree of distention of the intestinal 
tube. If the diaphragm is elevated, the heart is carried 
upward. 
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The aorta and pulmonary ariery are the onlj vesaels 
oonneoted with the base of the heart which furnish 
physical signs of much importance. The aorta com- 
mences opposite the middle of the sternum, on a level 
with ita junction to the third costal cartHage; it passes 
upward to the right for a distance of about two inches, 
almost in the direction of the heart's axis, as high as the. 
upper border of the second right costal cartilage, and 
about a quarter of an inch behind the posterior surface 
of the Bternom. It then passes from right to left, and 
from before backward to the left side of the second dor- 
sal vertebra behind. In this part of its course its upper 
border is usually about one inch below the uy^per mar- 
gin of the sternum. After reaching the third dorsal 
vertebra the aorta descends in a straight course, at first 
lying on the left side of the spine, but approaching the 
median line as it descends, until it passes through ths' 
aortic opening in the diaphragm. 

The pulmonary ariery is a short, wide vessel, about two 
inches long, arising from the left side of the base of the 
right ventricle ; it crosses in fivmt of the ascending aorta 
at the level of the third costal cartilage, and about at 
the left margin of the sternum. It extends upward, 
backward and slightly to the left as far as the under 
surface of the arch of the aorta, when it divides into the 
right and left pulmonary arteries. The right branch is 
somewhat larger than the left ; it runs horizontally out- 
ward, behind the ascending aorta and superior vena 
cava, to the root of the right lung. The left branch 
passes horizontally in front of the descending aorta, and 
left bronchus to the root of the left lung. 

important, also, to be familiar VivtW vVa, ■^'iJ^-ftfo.-^^i 
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positioa of the viscera whicii occupy the upper portion 
of the abdomen, since by their encroachments upon 
the area of the thorax they materially modify the results 
f physical examination. 

Tke liver liea transversely, its right lobe occupying 
the right hypochondriac regioii, while the left lobe 
reaches across about two inches (in the writer's esperi-' 
ence, the slightly varying size of the organ, and the pos- 
sibility of change of position, owing to tympanitic dis- 
tentiou of the abdominal cavity, render various limits 
mentioned a possibility) beyond the median line. Its 
upper border is at the level of the fifth intercostal space ; 
but, owing to the convexity of the upper surface, is sepa- 
rated some distance from the anterior thoracic wall. 
It is capped, aa it were, by the concave base of the lower 
right pulmonary lobe. It comes in contact with the 
cheat-wall (the diaphragm alone intervening) about the 
level of the sixth rib. The lower margin of the liver 
usually corresponds with the free burder of the ribs. In 
the line of the axillse, the upper margin of the liver 
reaches to the seventh rib, and extends to the pos- 
terior surface of the chest to the lower margin of the 
tenth rib. On account of the possible elevation of the 
liver by conditions of the abdominal cavity— tympanitic 
distention, dropsy, abdominal tumors, etc., it is well to 
form an idea of the dimensions of the liver expressed in 
figures. Anteriorly, the region of dullness and flatness 
includes a distance of about three inches in the line of 
the right nipple. Laterally, in the axilla, it includes a 
apace measured by about four inches. Posteriorly, the 
measurement is from two Ao two and a half inches. 

Percussion of the liver should be made both in the 
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I erect and recumbent positions. It is much easier to d&- 
I fine the transition anteriorly, from external dullnesa to. 
r the tympany of the abdominal region, when the patient 
I assumes the recumbent posture, since the abdominal 
I walls become more flexible. The thick abdominal walla 
I possessed by some effectually preclude an easy recognition 
I of the tympanitic rtaonance, and might lead the incau- 
' tioua to infer enlargement of the liver when none exists. 
In percussion, place the finger used as a pleximeter 
parallel with the riba, commencing, we will say, at the 
third interspace. Percuss downward until absolute flat^ 
ness ia noted, even in forcible percussion ; then percuss 
more gently upward, noting meanwhile that the reson- 
ance becomes more and more clear as one ascends the 
chest, until unmixed pulmonary resonance is determined. 
Unless there ia disease of the pleural cavity, or the basft 
of the right lung, the boundaries of the liver can easily 
be defined. Frerichs has given us a rule which is very 
useful in the diagnosis of these cases : The liver dullness 
can always be altered by a full inspiration ; but if there 
ia a pleural effusion, or chronic pneumonia, the level of 
impaired resonance or dullness ia not changed during 
respiration. 

The spleen occupies the upper portion of the left 
hypochondriac region. It is about four inches long, 
reaching from the free border of the ribs up to the 
ninth rib. It is about three inches wide, its anterior 
border lying in contact with the stomach and colon. 
Its convex surface ia closely opposed to the concavity of 
' the diaphragm, so that it influences the results of per- 
cussion in this region over nearly the entire extent of 
the organ. 
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The stomach variea widely in its dimensions t 
relations, under different circumstance',! 
dividual. When moderately distended with { 
comparatively easy to determine ite boundaries and po- 
sition. The cardiac orifice corresponds to the inner 
extremity of the seventh left rib, while the pylorus is 
found near a line drawn from the right nipple to the 
umbilicus, a little below the lower border of the liver. 

The left or posterior border of the organ is bounded 
by the spleen ; the lower border is usually nearly on a 
line with the umbilicus. The upper border is in con- 
tact with the under surface of the diaphragm and liver. 

The colon ie divided into four parts, the ascending, 
descending, and the sigmoid flexure. For our present 
purposes we must bear in mind the distribution of the 
three parts. The Gjecum is eituated in the right iliac 
fossa, immediately behind the abdominal wall ; the 
ascending colon is smaller, and passes upward to the 
under surface of the liver, on the right of the gall . 
bladder, where it bends abruptly to the left, and in thia | 
part of its course is spoken of as the transverse colon. 
The ascending colon is in relation in front with the 
convolution of the ileum and the abdominal walls; be- 
hind, it lies on the quadratus lumborem muscle and 
right kidney. The transverse colon is in relation by 
ite upper surfece with the liver and the gall bladder, 
the greater curvature of the stomach, and the lower end 
of the spleen, by its under surface with the small intes- 
tines, by its anterior surfece with the anterior layers of 
the great omentum, and the abdominal parietes. The 
descending ia more deeply placed than the ascending 
colon, and is smaller in calibre. Its relations are e 
those of the ascending colon. 
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The loops of the email intestinea are surrounded, e 
3, by the distribution of the colon. Normally they 
occupy a central position in the abdominal cavity. 
They are, however, loosely confined by thin meaenteria 1 
attachment, a fact of no little importance to the diag- 
nostician, since they can be displaced in various direc- 
I tions by accumulation of fluid, or tumors occurring ii 
I ^e abdominal cavity. Percussion of the abdominal 
region should be made when the abdominal parietea 
are relaxed, if this be practicable, since the tone of vibra- 
tion pertaining to each of these cavities can be e 
readily distinguished. The percussion note over the 
stomach, colon, and small intestine are alike in quality, | 
viz,, tympanitic, but vary in pitch. 

The tympanitic resonance of the stomach is much i 
lower in pitch ttitiQ the reeonaace over the colon, and 
the resonance of the colon is lower-pitched than the 
tubular or high-pitched tympanitic resonance of the 
■mall intestine. The reasons for this variation are else- , 
I vhere stated. 

The kidneys are situated in the lumbar regions, in 
^e space corresponding to the two lower dorsal, and the 
iwo upper lumbar vertebrse ; the right is a little lower 
Q the left. Superficially, they extend from near the 
leventh rtb to the crest of the ilium. The right i 
mnded above by the posterior and inferior portion of 
tke right lobe of the liver ; below, by the caecum ; ai 
riorly, by the ascending colon, and posteriorly by the 
diaphragm and quadratus lumborem muscles. The left 
is bounded above by the spleen ; anteriorly and infe- 
riorly by the colon, and posteriorly by the diaphragm 
t and quadratus lumborem muscle. These oT^oyL^ %:t^ 'ski 
^deeply situated, and so surtounifei \i^ Tsi.\is^\iKE ■jj-xmr.- 
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turea, that, unless they are enlarged, it is difficult to 
demonstrate their presence satisfactorily by percussion. 
Having thus briefly indicated the normal anatomical 
position of the thoracic organs and of the abdominal 
viscera, whose relations with them influence the result 
of physical explorations', we must alao indicate a few of 
the more important of the vast number of changes within 
the abdominal cavity which influence physical diagnosis. 

Infiuenee of goine abnormal abdominal conditions upon 
the tkoradc vincera. — A moment's reflection will convince 
one that distention of any part of the intestinal tube 
with gas will tend to elevate the diaphragm and mate- 
rially displace the heart, liver, and spleen. The stomach 
is capable of enormous distention by gas, especially when- 
ever its pyloric orifice is seriously stenosed. The cardiac 
extremity can arise so high as the sixth or seventh rib 
in the left axilla. A ready means of identification is 
practiced by causing the patient to drink slowly a glass 
of water — the metallic tinkle of the fluid as it drops into 
the viscuH is very perceptible. This method is very use- 
ful to differentiate this distention of the stomach from 
pneumothorax, or emphysema* of the left side. 

Besides the displacements of the intra-thoracic viscera, 
the distention is capable of abrogating the diaphrag- 
matic movements sufficiently to seriously modify the 
respiratory murmur. The pitch.quality, and rhythm of 
the murmur can all be influenced ; but principally the 
last two attributes. The lungs may be so compressed 
that the quality of the respiratory murmur may become 
concentrated, harsh, or broncho- vesicular, and the pitch 
elevated, especially in ihe upper anterior and posterior 
portions of the chest, and the rhythm can be changed so 
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that we hear only inspiratory movement of respiration ; 
or the breathing may be interrupted in rhythm. In other j 
instances, the quaJity becomes feeble, and the pitch very i 
low. The displacements of the heart may embarrass its I 
revolution, and cause modifi cations of rhythm, which 
it would be tedious to describe in detail. Even niiirmura 
can be temporarily suppressed. Friction sounds, both - 
pericardial or pleural, may temporarily vanish, by reason 
of extreme gaseous distention of the abdomen. 

Dyspnoea is naturally a most important and frequent 
symptom, since the aeration of the bkwd cannot be 
effectively performed. This symptom developed from 
the above cause often demands our attention when we j 
are called to treat various forms of pulmonary or cardiac I 
disease, notably emphysema, or bronchitis in the former, 
or valvular disease in the latter case; the gravity of 
the case being lessened if the tympanites is relieved. 
Large abdominal effusions are capable of producing 
much the same seriesof deviations &om the physiological, 
or morbid physiological status of the thoracic oj^ns. 
Tumors in the abdominal cavity are mechanically capa- 
ble of producing the same series of symptoma to a greater 
or less degree. A physiological example of these influ- 
ences may be cited in pregnancy. In the male the in- 
convenience is observed more markedly in the respiratory 
organs than in the female, since the former are less capa- 
ble of exaggerated superior costal respiration. Acute 
or chronic lesions of the peritoneal membrane are 
tended with deficient play of the diaphragm, and more i 
or less modification of the respiratory movements. We 
are now prepared to proceed to the consideration of the 
special subjects of this handbook, the diapiosM. <i? ^^ai- 
eaaes of the heart and luu^. 
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METHODS OF DIAGK09I8. 

The most useful methods of physical examination are 
by means of percussion and auscultation. The other meth- 
ods include palpation, inspection and mensuration, but 
are auxiliary to the first named. Let me describe briefly 
the percussion and auacultatiou of the healthy chest, bs 
preliminary to the study of pathological conditions. In 
the first place, the position of the patient should be 
standing, if the most accurate results are to be gained; 
next to this the sitting posture, with the arms so placed 
BS to render moderately tense the tissues covering the 
chest. If the abdominal region is to be studied the per- 
cussion might be made while the patient is lying on the 
back, or Btanding,so that the resonance obtained by per- 
cussion, while the planes of the tissues are in varying 
states of tension, may be attentively studied and com- 
pared. The best instruments for performing the act of 
percussion are the hands, the fingers of one hand being 
used as a plexor, those of the other as a plexinieter. The 
finger used as the plesimeter should be the fore-finget, 
but the middle or ring-fingers ahouXi \«.'\BR'\.'«V'4'ft'i\.is 
2 \1 
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deemed desirable to percuss in euccessioD several paral- 
lel planes of the efaest. The fingers should be applied 
so aa to firmly compress the various layers of tissue 
forming tlie walla of the chest or abdomen into one 
compact layer; the pitch of percussion is much modi- 
fied by neglect of this practice, and mistakes are ren- 
dered posBible, especially in the more disseminated and 
moderate pathological changes . 

Another value of the digital pleximeter is that by it 
we are enabled to appreciate the amount of resilience or 
elasticity of the tissues percussed. Piorry was wont to 
remark that he felt the modifications of percussion re- 
sonance. Always observe, then, the impression of flao- 
cidity,or tension of the tissue percussed. Passing now to 
the use of the plexor, we employ one or two fingers of 
one hand, which should be placed iii auoh relation to 
each other that the tips are of equal length. Percussion 
may at times be made with one finger only ; this is es- 
pecially the case when it is desired to elicit but a mod- 
erately intense sound, but if resonance is to be developed 
from deep planes of tissue, then both fingers should con- 
stitute the hammer. The stroke itself should be deliv- 
ered from the wrist, and by the impulse of the hand 
alone. 

The secret of percussion, aa in piano playing, is to en- 
courage flexibility of the wrist, and as the execution of 
the pianist lies in the touch, which is secondary to a, 
trained freedom of wrist movement, so touch in percua- 
eion depends on a similar training of the wrist, not on 
manual force. The knack of percussion lies in the 
ability to develop full vibration in resonant tissues, not 
in the furceiulnesB of the blow. I have dwelt upoQ 
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le method of percuasion, because tlie essential proper- 1 
es of resonance are profoundly affected by it, 
quality or tone, and pitch. 

Quality of resonance depends quite as mud 
the execution, as on the state of the tissues. 

» Quality depeniis very much on the order with I 
which the waves of air follow rhythmically on ona J 
another; 2d. Their repetition at regular intervals, 1 
and with regular rapidity. It has been found by 
esperiment that the number of waves must not be 
fewer than forty in a minute ; otherwise they do not 
blend into a tone ; vice versa, tone is influenced by their 
too great rapidity. The pitch of a sound depends on the 
swiftness with which the periodic waves follow each 
other, and in the number of shocks following each 
Other in a given spflce of time; the awitter the suceeeaion i 
of both, the higher the pitch. It ia for this reaeon that ] 
ianlty percussion is capable of developing sounds which I 
lead to erroneous results. Percussion with both rapid | 
and slowly repeated shocks muat be compared ; those | 
given with medium rapidity are usually the most 

B&ctory. In the selection of a site on the chest i! 
(nission, if possible, choose the interspaces in the chest, | 
tather than the bony ridges ; the atone caution •* 
yise is that care must be taken to compare site with site I 
on the opposing sides of the chest. It may be necessary I 
to percuss over bones at times, and we propose to indicate 
' e additional cautions to be obacrved. It is advisable, 
a possible, to percuss placing the pleximeter parallel 
irith the axis of the ribs; exceptionally it may be neces- 
f to place the pleximeter perpendicularly to the axis 
; body. We are now in a ^ositwm^a *&s*si,tfe\ti 
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the study of resonance, which it is the function of per- 
cussion to develop. Light and darkuesa are understood 
by contrast; first fundamentally, then as the trained 
vision is exercised, shades are differentiated, and stamped 
a distinct. So the word resouance is & cardinal term 
indicative of reverberation, to bo contrasted with dead- 
less, or such complete absence of musical quality that 
L sound comes to be termed flat or toneless. We are 
accustomed to the term as applied to familiar objects 
capable of reverberation. Bafore describing the reverbe- 
ration of the percussion of the human lungs, let us analyze 
the term resonance abstractly, to determine its accurate 
definition. Considered by exclusion, it is readily noted 
that it does not consist fundamentally in loudness ; this 
in incidental attribute of resonance, depending largely 
on the forcefulneaa of the motor impulse generatiag it 
aud on the condition of the tissues encasing the lungs. 
In general terms I would say that intensity is not a 
fector in the integral composition of either resonance or 
the respiratory murmur. The duration of resonance is 
much dependent on the intensity of sound, and must 
also be laid aside in the inquiry as to the entity of re- 
sonance. The two properties germane to resonance are 
pitch and quality. Pitch being sponsor for the tone, 
quality sponsor for the classification of the reverbera- 
tion. 

As anatomists we are familiar with the structure of 
the lungs ; as diagnosticians we invoke the conception of 
air confined in a multitude of sacculations, that is, the 
vesicles and lobules of the lungs; the trachea and bron- 
chial tubes tbrming a tree, the branches terminating in 
the finest bronchioles. The essence of the subject is, 



OF DIAGNOSIS. 

that in those parts of the chest chiefly formed of elastic! 
tissue the contained air is in a condition of moderate -| 
tenaioD. 

The bronchial tissue is more dense, less elastic, the 
contained air is confined within a more limited space, and 
its state of tensioa ia more decided. The above para- 
graphs indicate that in the resonance called pulmonary 
the dominant ideas are elasticity, and consequently 
varying tension. To go a step fiirther; we all under- 
I irtaud the stomach and intestinal canal to be an air con- 
P' tainingtube, of varying diameter, and its walls sustaining 
varying degrees of distention. We regard the reverbe- 
ration developed over the system as hollow or dmm-like, 
tympanitic. 
I Now we easily see two circumstances preside over the 
K quality and pitch of the reverberation, viz., the varying 
I- use of the digestive tube and the state of distention of 
W its walls. To illustrate : over the stomach it is manifest 
■'itliat the reverberation develops in the mind a sense of 
A an empty cavity of some size, over the small intestine or 
P colon ; the size of tube being smaller, the reverse impres- 

■ aion is gained. But a few moments' practice will 

■ convince any one that over the stomach, if fully distended 

■ Urith gas, the sound is much more acute, as compared 
ftirith the graver note of the less distended viscus, and 
vthis irrespective of the size of the organ. Similarly the 
KSistended small intestine and colon yield a more acute 
niote on percussion than the graver tone of the less dis- 
Kended state. The tension and elasticity of the walla of 
K^e digestive tube indicate that the vibrations of the air, 
pf percussion is made, will be shorter in proportion, aatkija. 
■tension ia increased and elaBticKVj &M&\ii\^^, ^s^-^ '^'*' 
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pitch will be higher ; just the opposite will occur i 
reverse condition obtains. One step further — if p 
sion is practiced over a solid viscua, such as the liver.J 
must yield a toneless sound, that, in common parlanofi 
vould be termed fiat or non-resonant, since its structi)! 
is not air containing. 

To represent this diagramaticallj let me eret 
figure of a triangle, which can be filled ia 
proceed ; — 




Veaicul[>-tympmiiltioi^l 



To understand the term pulmonary resonance, which 
must become a typical sound to our ears, let ua fancy 
air contained, as in the vesicular and bronchial tissues 
of the lungs, versus "air distributed in the digestive tube ; 
have you not at once the mental picture of a sound 
which is less tympanitic iu quality, because less hollow 
in quality ; less hollow because the air is distributed in 
smaller amounts in any given district; more low pitched 
because the wave of vibration of the air after impulse 
ie longer, since the tissues are more elastic and the air 
is under lower state of tension. Behold! the terms 
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quality and pitch aaaiime definiteness, and we 
rate into our iinderstandiug a word painting of 

pulmonary quality and low pitch, which, once heard, 
becoiDca a realityno more arbitrarily than the empty tin 
trumpet resonance of our childhood is determined. But 
the stage of the respiratory act must modify the percus- 
■BOU resonance ; we can cope with this idea of the influ- 
l-ence on sound by a conception of the effect of a fiiU 
;Jbroed inspiration upon the normal pulmonary struc- 
tures. The amount of air contained within the chest 
ftnd the capacity of the air sacs is increased ; the tensioa 
of the walls of the vesicular pulmonary tissue notably 
iiexaggerated, while the elasticity is impaired, as the out- 
.come of the percussion resonance departs from the typi- 
and approaches the tympanitic ; but since it partakes 
lOf the qualities both of pulmonary reaunance and the 
tympanitic, it has been most justly termed vesiculo-tym- 
panitic, or a sound of more high pitch than good pulmo- 
nary resonance, more tympanitic in quality, but still re- 
taining sufficiently the qualities of normal vesicula»' 
resonance, to deserve its christening as vesiculo-tym- 
itic resonance. 

D clinch this idea, so fundamental, we would refer to 
percussion resonance as it exists in supplemental 
ition of a single lung from disablement of its fellow, 
id to the state of substantive emphysema of the lungs. 
With these three results of percussion, the flat, the 
'mponitic, the normal pulmonary resonance, and its 
lodification, the vesioulo-tympanitic, the next step must 
to consider the distribution of resonance in the physio- 
;ical chest, anil the influence of special conditions of 
chest walls. The ability to map out tha ws^xe, "ss^ 
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tained within the chest is one of the tinal steps in thAfl 
study of percussion; it will suffice, at this point, to ai 
that the most typical pulmonary re^oance can be elicited ' 
over the upper anterior portion of the chest, above the 
third rib, in the axillary regions, and posteriorly below 
the angles of the scapulie, the hsit resonance being 
located in t!ie regions in the order as nameJ, 

Influence of Tissues on Resonance. — ^In the other 
regions of the thorax, it is evident that tlie layer of 
boues and muscles must seriously impair the cloarneaa 
of resonance, as, for instance, in the region occupied by 
the scapulae, and the thick muscles of the back, and in 
those cases in which the distribution of adipose tissue ia 
Bnusually large. It can readily be imagined that the 
intensity of the sound must be the attribute of resonance, 
mostly modified iucidentally ; the pitch and quality 
may be dull, or almost flat. In the pathological condi- 
tions of the pulmonary titwue the intensity is of insignifi- 
cant importance, and the quality and pitch loom up 
into primal prominence. The actual note of physiologi- 
cal resonance must be demonstrated and stamped upon 
the auditory sense. It is euough if these words have 
clearly indicated that resonance may be muffled, just as 
any other resonant body would be aflected by similar 
conditions. Quite in contrast, we are frequently con- 
fronted by individuals who are very thin by constitu- 
tional habit ; with others who have become thin through 
the atrophic changes in the tissues incidental to disease 
or advanced age ; in all these cases the resonance is often 
of the vesiculo-tympanitic type. In childhood the 
bony thoracic walla are slight, and the integument 
and musclcH are distributed in leas eitusidcrable lavers. 
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On this account ive are able to develop more easily 
vibrations in -the air contained in the lunge. In chil- 
dren the bronchial tissue predominates, the air is con- 
tained in less resilient cavities, and the vibrations roust 
be ahorter; now,sincethe stroke irapiogea more immedi- 
ately upon the pulmonary substance, the note is more 
high pitched, or vesiouio-tympanitic. The same con- 
ditions are obviously present in adults who are spare 
and subject to chronic bronchitis and atrophic em- 

ExcepiioM. — It occasionally happens, in the physio- 
logical chest, that the percussion resonance over the right 
apex verges toward the vesiculo-tynipanitic, or, at least, 
is more high pitched than on the left side ; it is less 
significant of pathological condition than a similar modi- 
fication over the left apex. fiSee page 29.) 

Respiratory percussion is a method which has been 
described by Dr. Da Costa, as sometimes very usefiil. 
It consists in practicing percusaion, either at the moment 
of full inspiration, while the person examined holds the 
breath, or at the end of forced expiration. 

Over the apices, percussion at the end of full inspira- 
tion yields a sound of higher pitch and veaiculo-tympan- 
Itic (fuller vesicular) quality. The usual disparity be- 
tween the right and left sides is preserved, the pitch on 
the left side remaining lower than the right. Broadly 
speaking, this effect can be noted more or less positively 
in all the regions of the chest. 

A held expiration diminishes the resonance, but in 
the writer's experience this method is most useful during 

inspiratory movement. The method will be de«J 
Teloped in the study of abnormal coaAv'ao^ffl.. 
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Another valuable method, yielding usefiil data as to the 
state of the pulmonary tissue of an entire side, is percus- 
sion over the clavicle. Its results, in quality and tone, 
often supersede the necessity of fiirther investigation — 
a point of importance when it becomes desirable to 
shorten an investigation. 

Finally, in describing the locations of resonance, 
the ribs constitute the appropriate landmark, with the 
medium line of the sternum as a fixed dividing line be- 
tween the two sides of the chest. This is of especial im- 
portance when we attempt to record for others the limits 
of abnormal resonance ; and it will prevent mistakes to 
define the record by inches. We would also reiterate 
in this place a general principle presiding over physical 
diagnosis, viz., that each result of the practice of physi- 
cal diagnosis is based on the comparative examination 
of the two sides of the chest in each individual case. 
This is especially au important precept in connection 
with auscultation and percussion. Questions of quality 
and pitch being relative terms, each case being an inde- 
pendent study and a law unto itself. 
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B7 auscultation we stady the respiratory 
e passage of air through the bronchial tree, from tha 
trachea to the finest of the terminal bronchioles, until] 
it IB lost in the vesicular structure. Physiologically, 
speaking, it is a murmur separated into two movements 
of equal length, the one occurring during the inspira- 
tory, the other during the expiratory act. Clinically 
Epeaking, it is a murmur with a movement of greatest 
duration during the inspiratory period, which nuiy be 
diagramatieally indicated by the numeral 5, a period 
of pause, indicated by the figure li, and the period of 
expiration, represented by figures 3i. But the expira- 
tory murmur is longer over some regions of the chert. 
than others; for instance, in those regions most liberally 
supplied with bronchial tissue, and in those persons whi 
possess some of the physical conditions which combine 
to yield a veaiculo-tympanitic percussion. The key 
to the comprehension of what is called rhythm by 
I writers on diagnosis, is to understand that the pause is 
\ simply the period of vesicular collapse, during which 
I'the air is passing into the bronchial tubes, but so noiae- 
I'lesaly as to be inaudible to the ordinary observer, so 
I that we hear only the exit of the air from the bronchial 
k tubes, and call it the expiratory murmur, whereas, it is 
I but a part of it. The respiratoi:^ 
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our study tlie movements of inapimtion and'l 
expiration, and the rhythm with which they are por-M 

Equally, however, with percussion, the chie 
attributes of the murmur are quality aod pitch. Let i) 
be especially noted that Int-eoBity of murmur has 
very limited value as a diagnostic peculiarity, since 
is wholly dependent on the amount of air which e 
enter and find exit from the lungs. The breathing isfl 
quiet respiration may be so shallow and feeble that i 
elements may be much masked. When the respiratiiH 

) that it ca.n he defined, we appraise it v 
largely by its quality and pitch. This principle ( 
classification is the same upon which we define the sonnd J 
of wind instruments in general. The duration of the 1 
respiratory murmur is best appreciated when studied I 
under the title ofrhylkm, which is a valuable indication J 

' the true meaning of the respiratory murmur, in I 
special conditions. 

In studying the respiratory murmur, then, i 
to the quality the place of first importance, second th«] 
pitch, relegating to the question of rhythm a position a 
euhordinate value. 

There are three types of respiratory r 
physiological chest, viz.: the tubular tyjie, represented byfl 
the sound as heard through a stethoscope placed o 
the trachea; the bronchial type, most distinctly appred-^ 
ated in individuals who are thin, and is heard moBt^ 
characteristically between the acapulffi, the region prin- 
cipally occupied by bronchial tissues ; the vesicular 
type, audible at the anterior and upper portions of the 
chest, in the axillie, in the inira-scapnlar regions, names 
which indicate with sufficient precision the confines of 
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the situations. The tubular type is a murmur of a very 
concentrated or reed-like quality, hence its name ; and 
the pitch is necessarily high, since the tube in which the 
sound is generated is not a large one. Essentially the 
concentration and high pitch are the most important 
factors of this sound. The bronchial type is a natural 
derivative from the tubular ; it differs only in being less 
concentrated, less high pitched, although its tubular 
quality remains. It is simply named bronchial, from 
the tissue in which it is produced ; with equal propriety it 
might be called less pronounced tubular breathing. 
The diffusion of the sound and the lower pitch of bron- 
chial as compared with tubular breathing are to be 
explained by the situation of the bronchial tubes, 
embedded in a vesicular tissue which acts as padding j 
might, around a series of reeda of similar size. 

The vesicular breathing, normal respiratory murmur, 
as it is termed, consists in a further modification of this { 
type — the air issuing into the vesicular tissue expai 
it with a rustling sound, which is diffused, because the i 
vesicular tissue constitutes the bulk of the lungs; it 
is low pitched, because the cavities receiving the i 
though limited in size, are very numerous. This mur- 
mur, termed by writers breezy, is typically to express 
the lowest pitched and the least concentrated sound 
which the student of physical diagnosis has to observe. 
Aa a parallel sign by auscultation to the vesiculo- 
tympanitic percusJiion, we note that division of respira- 
tory murmer called broncho- vesicular. 

Primarily this is merely normal vesicular respiratory 
murmur plus exaggeration of both its elements. It is 
present when a lung has undertaken ^i-^-i^iwassWjii. 
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activity, the intensity of the sound bning explained \ 
the increase of the respiratory fiiuction of that side, e 
has been termed by some writers exaggerated breathtai 
We find very marked broacho-vesicular respiration i 
children, since the bronchial tissue exists in excess of U 
veaicnlar. Over the ehesta of individuals who are thi 
for obvious reasona, the intensity is increased. 

Perhaps one or two instances from the field 
pathology may fasten this phase of murmur 
minds. Broncho-vesicular breathing, in addition to ti 
above instances, la heard in certain forms of eiophyaem 
especially the atrophic, and in special stages of consol£< 
dation, to be hereafter described. 

The most important fact to remember at this stage a 
our study is that when broncho -vesicular breathing !»' 
associated with any process of condensation of vesicular 
tissue the pitch is high, and grows higher as the process 
of condensation progresses. This is in profound contrast 
to the low pitch in the above mentioned conditions. 

The study of rhythm relates to the appreciation of the 
time of the respiratory revolution and the deviations 
&om the standard. 

The physiological rhythmic development of any of the 
respiratory sounds depends chiefly on the amount of air 
introduced into the chest ; so that in healthy persons 
partial inflation will develop a respiratory murmur of 
atypical rhythm, because the expiration will he shortened. 
Disease presents many such instances : for example, in 
early stages of phthisis the respiratory murmur is pro- 
nounced ; as the process advances less air is inspired, 
and feeble respiratory murnmr often becomes an im- 
portant evidence of the change. 
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Reversely considered, the preponderance of bronchial'. 
I lung, for auy cause, or the nearness of the' 
bronchial tissue to the ear of the listener, will combine 
to render the expiration more and more distinct, until it 
may become as clear and distinct as the inspiratory 
murmur. From what has just been said, it is evident 
that the rhythm ofrespiratory murmur depends, toagreab 
^ extent, on the relation of the bronchial to the vesicular' 
structure, and the thickness of the thoracic walls, and the 
amount of air respired. 

Distribution of Respiratory Murmur. — Clinically we 
find inspiration is heard as a, more prolonged 
than expiration, over the apices and in the axillary 
r^ons — nearly the same ratio prevails in the iufra- 
Bcapular regions, but the expiratory sound is soraetimea 
less distinct than in the fiist-nameii situationa — between 
the scapulaa the bronchial tissue predomiaatea, and the 
two movements of respiration give a res]>iratory murmur 
more nearly equal, 

£(reep(io?w.— Occasionally the quality, pitch and 

rhythm of the respiratory murmur are altered, so that 

over the right apex the pitch is higher and the quality 

less vesicular than over the left — the rhythm ako changes, 

the expiration being somewhat more prolonged. No 

very adequate explanations have been proposed for theae 

physical signs. It has been thought more common in 

the right-banded folk, but a better working rule will be 

I to eareiully investigate, by all the methods of physical 

■diagnosis, whenever any pronounced diflerence betweeQ 

■the two sides of the chest can be detected. Note if the 

Bbabit of using the muscles of the side is influenced by 

^occupation or business, and decide va is-NQt ^S. -^c^i-ssssr 
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logical variation only afterastrict aualyais, by exclusion 
of any pathological process. 

Method. — Finally, as to the method of auscultation: 
usually it is desired to examine a considerable area of 
the chest. This is best accomplished by applying the 
unaided ear to the chest, which has previously been 
stripped to one or two coverings, over which the ex- 
aminer can place a smooth soft towel. With both men 
and women, when accuracy of investigation is essen- 
tial, this rule must be absolute. Siik or merino under- 
wear, unstarched linen, or muslin garments, may be worn 
without interfering with the examination. But in all 
BubacuCe or chronic cases, the eatisiaction to the prac- 
titioner, of accurate knowledge, and the comfort to the 
patient of an assured opinion, are so obvious, that the 
trouble required for ao esamioatiou will readily b« 
yielded. The science of physical diagnosis has received 
its worst blows from the hands of hurried and partial, 
rather than unskilled investigations. 

But, at times, it is desirable to auscult a limited area, 
or acute disease, may make changes of attitude necessary 
for examination by the ear alone, impossible. For this 
reason it is necessary also to become familiar with the 
use of some reliable stethoscope. None is better than 
that made of thin bell-metal — now to l>e procured of 
Mr. Gtemrig, of this city. Its weight ia 1 oz., and as a 
perfect conducting medium, it is unsurpassed by any 
with which we are acquainted. Certain other atetho- 
Bcopes are vended, not so desirable, in the writer's opin- 
ion. They may be recognized by the thickness of the 
barrel of the instrument, the thickness of the ear-piece 
mtd the bowl-shaped expansion at iVe c'neat avifice ; the 
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one advised resembling a funnel. The binaural inatru* 
ment, much used in New York, is a most convenient in- 
Btrument; it can be adapted, by means of its flexible tube, 
to any position of the patient, and one of its best claims 
for use lies in this fact. The objection exists in the fact 
that it inteDsifies sounds, so that an untrue estimate may 
be affixed to them. Training wUl eliminate this objec- 
tion, and one will do well to secure familiarity with its 
use ; although we believe that the first named single- 
tubed instrument will be most satisfactory- 
There is one other application of the analysis of the 
respiratory murmur, termed a study of vocal retonaiiee, 
and vooal fremiijis. When pbonation is attempted, the 
consequent vibrations of air are carried downward oa 
well as upward. The downward path conducts the 
waves of sound into the fine bronchioles, aad thence into 
the vesicular structure of the lung ; thence these sound 
waves, broken up of necessity into numerous fine vibra- 
tions, are transmitted to the chest walls, and can be ap- 
preciated by the ear, as the vocal resonance. The vocal 
fremitus is the same vibration demonstrated by the ap- 
plication of the hands to the bared chest, the method 
bdng designated as palpation. To confine the present 
remarks to auscultation, let me observe that the vocal 
resonance in physiological chests bears parallel relation 
to the aualysis of respiratory murmur. In those situa- 
tions at which vesicular respiratory murmur is located, 
the vocal resonance is a difiiised, low-pitche<l vibration, 
differentiated elsewhere by the same terms as are uaeftil 
in auscultation. Its quality ia diffused, or concentrated, 
and the pitch varies m direct relation to the increased 
concentration of quality. We h&'iftM.vil ^Jas6.'^.■\^!^leMG^^\ 
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of sound is not an important factor of the breathing, in- 
dicating the lesions of condensation of pulmonary sub- 
fitance. In the region at which the respiratory murmur 
becomes bronchial, the vocal roacinance is termed bron- 
chophony, indicating a concentrated high-pitched sound; 
over the trachea the vocal resonance ia more concen- 
trated and higher in pitch, tubular vocal resonance. In 
harmony with what has been said, we observe, by way 
of illustration, that if vicarious respiratiott be carried on 
the vocal resonance is exaggerated, with the parallel 
signs of broncho-vesicular breathing, and vesiculo-tym- 
panitic percussion. 

In pathological states, the vocal resonance becomes 
concentrated, high pitched, meriting the term bronchial 
voice or bronchophony. The quality bearing direct re- 
lation to the degree of bronchial breathing, tubular 
breathing being accompanied by most marked bron- 
chophony. 

Variations. — The variations from the physiological 
standard are in identical comparative relation with 
the variations in the respiratory murmur; equivalent 
expressions are used to designate the varieties of vocal 
resonance, so that a recapitulation is not required. 

Vocal Fremitus. — The application of vocal fremitus 
is more simple, since the fingers are incapable of appre- 
ciating the many variations of tone and quality which the 
ear can readily detect. The vibration of the voice can 
be felt more or less distinctly, as a tremor, which haa 
been compared to the vibration felt over the back of a 
cat when the animal is purring, and has been termed a 
purring tremor. 

Over those portions of the e\ieaL \NaU where the 
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tissues are thiEnest the vibrationa are mtKt distinct, 
naturally in the upper anterior portion of the chest, 
and the lateral regions, then posteriorly, below the 
acapulse. Very marked difference in the amount of 
vocal fremitus on the respective sides of the chest a 
teriorly, has been considered pathological ; although it 
has been agreed that the vocal fremitus is usually more 
distinct over the right apex than over the left. So many 
conditions influence the conduction of waves of sound 
in the chest, and since vocal fremitus depends on this 
conduction, it would appear safest to say that i 
the variation ia that of marked increase on one or other 
side, the evidence ia not to be admitted as testimony of 
decided change in the textual condition of the lungs. 

Naturally the individual timbre of the voice will 
much affect the voca.1 resouaoce and fremitus. The 
more sonorous sounds developing the most pronounced 
examples of vocal fremitus. Another precaution relates 
to the method of phonation. This should be practiced 
slowly ; the numerals, one, two, three, or twonty-onc, 
twenty-two, twenty-three, should be pronounced, so that 
the vibration develo]>ed by ea«h note should be a dis- 
tinct entity, and each vibration should cease 1 
second commences. The same caution is essential to the 
accuracy of the roaulta of vocal resonance. 

Whispered Voice. — In pathological states of thelung, 
especially those attended by formation of cavities, it 
will be found advantageous to study the whispered voice 
by auscultation, but the vibrations are too feeble to be 
appreciated in the normal condition of the lung tisane, 

^^Hther by auscultation or palpation. 

^H||n8peclion and mensuration av^ mc'iKo'S.f. u1 « 
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tion conveniently considered together, since they are 
usually concerned in the study of the same phenomena ; 
they are the filling out or making more exact the resulta 
obtaiued by the other methods. 

The most important result of mensuration is found in 
the satisfactory record which it can yield of the contour 
of the chest This is accomplished by taking measure- 
menta of the chest at different sectional planes. The 
tracings can bs made by applying to the cheat strips of 
sheet lead, three-quarters jof nn inch wide and graduated 
along the border. The strips can be started from the 
spine, and end at the median line of the sternum, which 
point is accurately noted on the strips. It is easy 
to detach this metal strip by gentle manipulation with- 
out altering its curves. If a large sheet of paper be 
spread upou a tiible sear at hand the strips cAu be laid 
upon it. A pencil is then drawn closely along its curve, 
a mark made to indicate the position of the spine and 
Hternum, and then, on removing the strip, we have a 
precise tracing of the surface of the thorax measured. 
We can repeat this for both sides, being careful to place 
the spinal and sternal points at exactly corresponding 
points on the first tracing. Besides being a record of 
contour, thU method is au accurate meusuratton ; we can 
note the relation between each diameter of the two sides. 
It is usual to take a tracing at a single level, choose the 
lines of the hflh or sixth intercostal space, or tracings 
at different levels can be made. 

If it is desired to record the state of the chest, using 

full inspiration aud strong expiration, and to ascertain 

the extent of the respiratory movements, it will be ne- 

ceeaary, if thin method be employed, to make a separate 

tracing of the che»t at different etatee n^ tfts^wWAOTi. 
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The graduated tape is a more rapid method, and, un- 

8 the contour of the cheat is to be kept in record, it 
will be preferable. The tape ia to be applied moderately 
tightly to the spine and the mid-sternal line around the 
cheat, a mark having been made at the level designed to 
meaaure the chest. The number of inches registered by 
the measurement of the two sides are aimply added 
together and the result read off. If we wish to measure 
the longitudinal diameter, a line from the clavicle to the 
base ia selected. There may be a alight difference be- 
tween the two sides of the chest, owing to the habit of 
the patient in using chiefly the right or left hand ; a con- 
siderable difference ia compatible with the healthy 
standards. 

At full inspiration, the girth of the cheat can be 
increased from two to three inches, a fact of which the 
method of measurement juat deacribed takes cognizance. 

ImpecHon ia primarily of value in defining the ideas 
of size, shape, and moTCments. In aize, the 
chest should he symmetrical in each of its piarts, as well 
in shape as in movement. Its characteristics need uo 
detailed deacription in this place. The difference be- 
tween the two halves of the chest alluded to in mensu- 
ration prevail. Inspection gives a mental picture of 
departures from the standard outline, which have been 
classically defined in some peculiarities of shape ; no- 
table among these are the phthisical, the rachitic, and 
the emphysematous chests. In the tuberculous thorax, 
the vertical diameter of the chest ia increased with 
marked obliquity of the ribs, and a corresponding shal- 
lowness in the antero- posterior diameter. The shallow- 
nesa ia CBpecially marked in the u^^x -^-toHVia "A ■^osn 
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chest, owing to the poor development of the esternal 
thoracic muscles, aud the consequent imperfect expan- 
sion of the upper lohes of the lungs. The iufra- 
clavicular regions are deep aud pronounced. The 
clavicles and shoulders prominent and overhanging. 
Partlyin consequence of this and partly in consequence 
of the weakness of the trapezius and other muscles of 
the upper and hack part of the chest, the scapuira are 
tilted forward, and their angles project markedly. This 
appearance, when highly developed, well justifies the 
name given to this alteration of the chest, of " alar," 
"pterygoid," or winged, 

A transverse section of such a thorax shows that 
the elliptical form is greatly intensified, the transverse 
diameter increased, the aiitero-posterior are shortened, 
with a depression corresponding to the external region. 
This increase in the vertical diameter ia intensified by 
strong action of the diaphragm, which is obliged to con- 
tract powerfully, to atone for the-insufiicient respiratory 
movements of the upper lobes of the lungs. It is this 
deficiency, and small capacity of such chests, associated 
with general constitutional weakness, which predisposes 
persons with marked alar chests to pulmonary phthisis. 

The " flat " chest is often seen independently of the 
"alar" chest. It maybe regarded as indicating a pre- 
disposition, or phthisical tendency. It depends upon a 
change in the shape of the cartilages of the true ribs, 
which lose their curve, and become straight. The sec- 
tional area of such a chest is much changed, aud its 
vital capacity diminished. These alterations of the 
form of the cheat appear to be congenital in many 
ingtancea, and mark the mannei \i:i \j\i\cV, \i^ tU«tcsBft- 




liB^oD of peculiarities' of physical confurmation, a I 
rm of inherited tendency to disease is brought about. 
In other cases they are acquired, or at least greatly 
^intensified, owing to imperfect expansion of certain por- 
Jious of the lungs during childhood. The facts are 
practical, and teach a lesaon that care in reference to 
providing suitahle gyninasticis for children should be 
observed. 

The Rachitic Chest. The Pigeon Breast.— Tl 
modifications may be considered together, since a study 
the same phenomena explains both cundttions. 
Rickets is a disease of infancy and early life, one of ' 
the principal features representing a softening of the 
ribs and their cartilages. The latter represent a less 
specialized state of connective tissue ; manifestly, then, 
the Bofteat parts of the ribs are near their gtflrncKostal 
articulations. 

When the diaphragm descyids during inspiration, the 
softened ribs are not able to maintain the distention of 
the chest until a fresh supply of air enters, at the next 
inspiration. Consequently, the ribs yield at the costo- 
.1 articulation, being drawn inward, until a ahal- 
longitudinal groove is formed along the side of the 
lest, parallel, or a little external to the sternum. Now, 
the deformity is uncomplicated by frequent catarrhs, 
changes tend to disappear to a remarkable degree 
the health improves. But the imperfect rarifieation 
of the air contained in the lungs promotes pulmonary 
conge^tiou, and this in its turn predisposes to bronchial 
catarrh, the sequel of which is the pigeon breast, 
less trace of which can be found whenever the 
litic state is prolonged. 
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Pigeon Breast. — The eR?eiiLiiil character of the chest is 
a straightening of the true ribs, which throws the sternum 
forward, the traimveree diameter of the chest becomes 
narrower, and the appearance is prow-shaped. Rachitia, 
defective inspiration occasioned by chronic catarrhs, 
enlarged tonsils, etc., have been mentioned as predispos- 
ing causes. 

The modifications of emphysema are noticed in the 
chapter on that disease. In studying the movements of 
the chest, there should be both superior and inferior 
thoracic expansion and retraction, but there should be 
some diaphragmatic breathing, more marked in the male 
than in the female. In the latter the superior mobility of 
the upper ribs is physiological, and obviates the neces- 
sity for as much diaphragmatic movement as in the 
male. In itiepection,aa in all physical examinations, 
the deviations are not to be compared to an ideal stand- 
aid theory, but carefiilly contrast each lateral half with 
corresponding parts of the chest in the same individuaL 
Carefully note in detail subclavicular space with sub- 
clavicular space, axillary region with axillary region, 
etc. 

Practice inspection with the body in the easiest and 
most natural position, sitting or standing, with tlie sur- 
face exposed or covered only by a thin, tight-fitting 
garment. 

Inspection properly employed becomes a most useful 
diagnostic method ; further deviations from the ideal or 
individual standard wUl be indicated in appropriate 
eectiuns. 
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PNEUMONIAS, 

The object of physical diagnosis applied to the lungs 
;ie to ascertain the testural conditions of the pulmonary 
alysis of eases by tliis means might 
properly be designated the local diagnosis ; which in some 
instances may be sufficient to establish n'hat might be 
termed the phase of the pathological process going on in 
the system. But in an equal or greater number of cases, 
>a Study of the etiology and symptomatology must be 
r>oonihined, to establish a complete comprehension of any 
process. The neglect of this method of study has dis- 
couraged many iuveatigatora in this direction, and has 
dwarfed the growth and development of this cardinal 
fud in the investigation and correct appreciation of dis- 
For purposes of clinical study the disease of the 
lulmonaxy parenchyma may be grouped in three classes: 
1, Those in which the essential pathology consists in 
alteration in the vesicular pulmonary structure, 
imetimes with a moderate or inwrnsiderable alteration 
in the nature of the inter-alveolar substance and the 
alveolar walls. 

Those conditions which involve special changes in 
the inter-vesicular structure, with inconsiderable in- 
volvement, of the vesicular wall and bronchial tissue. 
3. Those cases in which ibft ■pnaiiv^ ^^'Sis 
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alteration occurs io the bronchial tubes, with but 
ate structural alterations in the vesicular or inter- 
cular ti^ue, 

This classiiicatiou iacludee both acute and chronic 
pathological processes, but applies chiefly to those of 
chronic type. 

In the acute forms, we have very often two of the 
tissires above named involved, in distinctly designated 
aaea; in which the process in each ti^ue, the bron- 
chial and the vesicular, is separate. 

We allude to morbid physiological changes designated 
acute croupoua or catarrhal pneumonias, on the one 
hand, and to acute inflammations of the bronchial mu- 
cous membrane on the other. As illustrations of the 
chronic processes we have in the first group the difierent 
forma of catarrhal inflammatitia of tbe lunga, commoi 
known as chronic phthisis, but which are sometimea 
result of both acute croupous and catarrhal pneumoni 

We abo include the varieties of emphysema, as 
portant lesions. 

In the second group belong those forms of iaterstiUi 
infiammations of the lungs originating from specifi< 
other causes, commonly known as fibroid phthisis. 
the tliird group, those forms of inflammation in whidki 
the bronchial tissue is specially involved, termed bronchi 
pneumonia, usually preceded by repeated colds, 
often manifested merely as bronchitis, for years. It ia 
condition a^ociated with various alight tisane chau] 
I usually in both lungs ; but which terminates is that te^ 
I tnr^ lorn of subaiance in one or both lungs which 
J led to the definition broiicho-pneumonie phOii^. This 
\io be understood as merely a diagramatic representation. 
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intended to facilitate clinical litiidy, and although wel 
have laid down these conditions as occurring separately j.l 
in reality, these forma ao interlace that, practically, thejf 
are ofteu difficult to distinguish. 

PneumoniB Perouasion. — Let us consider.in the firs 
place, the evidence by physical diagnosis of the filling^ 
np of the vesicular structure of the lung in acute cronp-B 
Dus pneumonia. 

The physical signs of this condition are naualiy de^ 
scribed as most marked in what is called the second'J 
stage ; in reality, this stage represents the malady a 
full height. We will subsequently study acute catarrhal 1 
pneumonia, which is often synonymous with rapidly de- 1 
veloped phthisis. Croupoua pneumonia is comraonlyJ 
described as lobar, altliougb it may involve only part ] 
of a lobe ; yet there ia a etrong tendency for the difieaae 
to spread throughout the entire lobe. The real distinc- 
>'^on between this process and that of acute catarrhal 
pneumonia rests on the pathology, lu the croupous J 
process the exudation ia poured out into the vemclea,M 
■which are the only structural parts of the lung prima- ^ 
tily involved*. 

In croupous pneumonia the lower lobe of one of the 
lungs is usually involved, but it may affect the entire 
lung upon one side, or any of the lobes separately. In 
contrast, catarrhal pneumonia is usually distributed in 
die upper lobes in one or the other side of the chest, but 
may involve areas or patches distributed through the 

Idle or lower lobes. This characteristic is the result 

its parentage, viz., a descending bronchitis. The 

lute varieties will be separately considered, its chronic 

Forms under the title of phthlaia.i; 
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We wish to describe in this place the phpical 
of a pathological condition in which each lobule in 
affected district is completely filled with an inflami 
tory new formation, only the bronchial tissue remain; 
pervious to air. (See illustration.) 

Two of the natural conditions of pulmonary substance 
are, violated elasticity and vesicular air-containing capac- 
ity; the bronchial tubes, however, usually contain 
but the air is confined under an abnormal tension. Two 
changes necessarily result in the percussion note, to witi 
its quality becomes veri/ dull, and the pitch very ht^Aj^ 
since the only air from which resonance can be devel- 
oped is contained in the bronchial tubes, surrounded by 
the dense consolidation. The percussion note is rarely 
flat, as in pleural effusions, since some air is mostly pass- 
ing in and out of the bronchial tree.* 

Deoiations.—-i.n exceptional cases so much pressure 
is exercised by the new formation upon the bronchial 
tubes, tbat they become compressed, collapse, and little 
or no air being permitted to enter the aifected region, the 
percussion becomes flat. 

It may happen in pneumonia, especially of the uppa 
lobes, that percussion resonance is neither flat 
very dull ; but instead of this, the vesif.ular or 
tympanitic sound, as already describe<!, is deyeloj 
The cases in which this resonance occurs are those 
amined early, before the stage of total consolidation 
reached. In these cases the first effect of the inflamma- 
tion is to impair the elasticity of the lungs ; its ability 
to empty itself of air in expiration is crippled, and at each 
effort at inspiration the distention of the vesicle is Bome* 

* J^rcuaeJoD Id IniUal uid tenaliuil etogiie. Sm i^v ^ 
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'what increased. The sound haa been aacribed to the air 
■confined in the bronchial treo in its upper divisions, the 
resonance being favored by some unusual distribution or 
calibre of the tubes, or some unu^ua! thinness of the 
thoracic walls, rendering vibration of air in the bron- 
chial tubes possible. In most cases the first explanation 
[•is the only defensible position, since the subtympanitic 
lund is transient, it is almost always succeeded by the 
lual very dull pei'cnssion sound. (See Respiratory Per- _ 
iHsion). J 

AitamUlathn. — In consolidation of the lungs iu pnentfl 
lonia or any other rapid form of alteration from al 
lysiologicai to a morbid state, the respiratory murmur 
nearly always an intensely pronoimced sound, in no- 
.tsble contrast with all the chronic consolidations of the 
lungs in which the intensity or volume of the reapira- 
tory murmur is feeble. The obvious reason is that in 
case of chronic consolidation, the imig involved ia 
gradually disabled, and slowly but surely the air is 
diverted to those jwrtions of the pulmonary substance 
in which it can be most thoroughly aerated, and less and 
loBB is distributed to those parts incapable of functional 
:Bctivity. The more important attribute of the respira- 
tory murmur, viz., the quality, now claims our notice. 
It is readily understood that this must be tubular, since 
the bronchial tissue is the only tissue permeable to air 
in the affected district ; the pitch is also high. The 
typical tubular breathing is so concentrated as to de- 
velop the impression that the air is rushing in and out 
just beneath the ear. When the consolidation is com- 
|)lete, the echo is bnwen or ringing, as though the air 
vibrating through metal tubea. Tti^ t'&.^^ktti.,W'i 
\ird attribute of the resp\itttoi"j nftawM , taw* ^^ ^ 
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come-and-go murraur, of equal length in the inspirat 
and the expiratory movements.* 

Deviations. — The first deviation relates to rhythi 
The breathing ia none the lesa tubular or intensely bron- 
chial, although only inspiration can be detected. Hence 
the importance of appreciating the quality and pitch of 
respiration as fundamental. It ia often the case that 
when pneumonias pass into the third stage, and resolu- 
tion is delayed, one can hear only the inspiratory move- 
ment, and the longer the consolidation persists the 
nore likely is this to be the case. 

The second deviation relates to intensity, and is sub- 
ject to the same rule ; the longer the consolidation per- 
sists, the less intense is the respiratory murmur, since, 

I naturally, the air is more abundantly distributed to 

I those portions of the tissue beat adapted to osygenate it. 
The Vocal Resonance. — Having ascertained the quality 
of the respiratory murmur, the vocal resonance is 
readily classified. The sound is termed bronchophony, 
but it may be so concentrated in quality and so high 
pitched as to be termed tubular bronchophony. If the 

, timbre of the voice is very high, or the bronchial tubes 
are compressed by exudation, traoamlssion of the waveei; 

, of vibration alter phonation ia not appreciable. 

Voeal Fremitus. — As a rule, this sign is available 
this and all other cases of vesicular consolidation. Itil 

I increased in all typical cases ; via., those in which 

' Boiidation is equally distributed throughout 
of lung. And yet, on the one hand, the timbre of ti 
voice, the thickness or thinness of the chest walls, 

i on the other hand, the fiict that sometimes, owing 
ithe large amouiit of air entering tKe i\naffect«d 

• Ka/w in nroupniia PnMimonU, Bm«1u>i*p( onthV* 
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the lungs, the volume of vibrations are di»- 
ibuted in such ample waves to these healthy por- 
'tiona that the combined result is coufiising. The 
regions over which the vibrations are distributed with 
maximum intensity in the normal state of the lungs, 
must, of course, be kept in mind while making these 
observations. 

Swmmary. — We have aa typical signs of the complete 
eonaolidation of a district of lung tissue, very marked 
dullness on percussion, tubular breathing, tubular bron- 
chophony, and increased vocal fremitus. In children 
who possess very thin chest walls these physical signs 
even more marked. For differential diagnosis be- 
^ 'een croupous pneumonia and pleurisy, tee section on- 
pleuriay.* 

Catarrhal Pneumonia, Aoute.— The distinction in the 
physical signs from croupous pneumonia depends upon 
le recollection of the fact that while in croupous pneu- 
inia the radicles of the pulmonary artery are chiefly 
le source of the inflammatory exudation into the 
'esicles, in catarrhal pneumonia the ra<licle3 of the 
bnmehial arterie» are chiefly at fault. The essence of the 
disease consists in the intertwining of descending bron- 
chial catarrh with thickening of the vesicular wall and 
iter-veaicular substance, but with only a partwrf oceftj- 
o/lAe veside, with cellular proliferation, composed 
leucocytes, corpuscles from the inter- vesicular connect* 
ive tissue, together with epithelial proliferation, f Itia 
also associated with atelectasis. Tlie vesicles not being 
absolutely occluded, remain somewhat pervious to air, 

L^ Tbv dilTflremiaL dlhgnmds Iticludea pUurivy w!£h efTiislon, pteUTD-piwiirDQiila, 
WBA the fornu of cutarrhal ptuHunoDliL. 6e4 «.^pTafTtot« vffit^i^s^A. 

m srr niaaaiaoD. 
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^^H and the process itself is diffused over the lungs, although 
^^H there is a special teudeiicy to involve the apices. Since, 
^^H tlien, an entire lobe is not involved, absolute eolidificatioa 
^^H does not occur oa a rule, unless over a small area, while 
^^H croupous pneumonia, nearly alwaya involves a lobe, more 
^^H or less completely. The elasticity of the lung is, how- 
^^H ever, seriously modified, the tension of the contained air is 
^^H increased, and the result is elevation of percussion pitch, 
^^" with usually a dull quality, proportionate to the extent 
of the process; but the diffusion of the consolidation, and 
the intervening over distended vesicles may render the 

I quality somewhat tympanitic. It is never fiat. 
Au^Mhation. — This closely corresponds. The respi- 
ratory murmur becomes bronchial, or broncho-vesicular, 
according to the proximity of the areas of disease. This 
IS in Strong contraat with the tubuiar brazen murmur 
heard in the fully developed croupous process. 
Fine subcrepitant or small mucous riles will invari- 
ably be heard over a widespread area during the course 
of the disease, as the evidence of associated capillary 
bronchitis. 

In the croupous process, the initial stage only ie . 
marked by the crepitant r£Lle, and the stnge of resolution 
by a subcrepitant rflle, due to the soltening of the 
exudation. 

But the evidence, so far as the study of the riles ia 
concerned, is incomplete; we must recollect that the in- 
vasion of croupous pneumonia is sudden, its distribution 
is lobar, and the subcrepitant riles occur when resolu- 
tion begins, some days after the inauguration of the 
process. 
In the catarrhal t'nrm the riles are a marked featurfrj 
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the firat, sioce the parentage of catarrhal pncu- 
lia 18 bronchitis. 
While all thia is true, eveu in lobar pneumonia, an 
accumulation of mucus in the finer brfinchia) tubes may 
give rise to subcrepitant rales. After an analysis of 
the physical sings by auscultation and percussion, we 
would prefer to unite the evidence deduced from a study 
of the clinical history, including especially duration and 
etiology. 

Vocal fremitus and re9:jnauee conform to the rule 
it the more dense the consolidation, the more pro- 
iced the vocal resonance and fremitus. 
We nould nucleate the facts relating to the ndtsequenl 
I, first of catarrhal, and then of eroupons pneumonia. 
Catarrhal pneumonia pursues a slower course than 
croupous pneumonia, and the physical signa disappear 
very gradually. The febrile phenomena di.jappear 
slowly with the resolution. On the other hand the pro- 
may advance until the vessels become more and 
I choked with cells, the radicles of the bronchial 
ies are compressed, the circulation is interfered 
^th, necrosis is induced, and in adults, very commonly, 
slow or rapid phthisis results. The same may happen 
children, but it is unfrequent ; commonly after attacks 
catarrhal pneumonia a tendency to recurrence of 
l-fcronchitis may ensue,* 

In eroiipoiis pneumonia resolution is more < 

five to ten days. The exudation disappears, partly 
ly absorption, partly by expectoration, through the 
tedium of a rapid fatty degeneration. If, however, 

Dnchllis. CiilBrrli.1 pnemnuuU, followed bj ituulutiun la 
hilJreu; tliUlipoAinABtiDttoGi>A>iaAc\D«&A'B. 
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this favorable change does not occur, tlie resolution 
may be delayed, and yet occur after the lapse of two or 
three months, meanwhile the lung remaining in a state 
f gray hepatination. But more frequently the tissue 
may pass into the state of purulent infiltration. The 
tongue will be more or less dry, the fever of hectic type 
sets in, recovery may occur, but death trom exhaustion 

nore common. Exceptionally, the formation of exca- 
vations of the lung complicatea this stage, which then 
becomes an unusual form of phthisis, to be diagnosticated 
chiefly by the history. 

The physical signs of initial and terminal stages of 
these pneumonias, produced by the changeful conditions 
in the lungs, are represented, in many of the different 
stages of the development of subacute and chronic 
phthisis. It is our plan to represent the varying states 
of elasticity and intra-pulmonary atmospheric tension 
as affected by pathological processes in general. The 
above conditions will, therefore, be included later, in the 
hope that a broad view of the meaning of physical 
diegnosie will be obtained. 

There are two signs that will be introduced here, 
which belong essentially to the initial stage of croupous 
pneumonia; one is the disappearance of the chlorides 
simultaneously with the advent of the process, and the 
other is the symptom of hsemoptyeis, which is not an 
essential phenomenon, but is a constant symptom when 
pneumonia sets in among the young or vigorous. 

In acute processes, whenever the aerating surfaces 
are curtailed, dyspncea is a marked symptom, but in sub- 
acute or i-hionic processes the supplemental action of the 
uninjured puiinonary tissue, or ibe dm™iahed demand 
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made by the system for oxygenated blood, owing to a 
reduction of the systemic vital activity, result in remov- 
ing this symptom from consideration. Or, if dyspnoea 
remain a symptom it is connected with exertion upon 
the part of the patient. Again, in all acute pneumonic 
pulmonary processes a dark red flush may be seen upon 
one of the cheeks, frequently but not invariably on the 
affected side. 
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Leaving the various forms of bronchitis and empfay" I 
sema to be described subsequently, we n 
the consideration of the subacute and chronic coneoU-^ 
datione. 

The classification and nomenclature of 
is to be decided aft«r a careful study of the combined 
etiology and Byraptomatology. This is a portion of the 
subject best appreciated in the immediate presence of 
patients, or must be deduced from studies of works J 
devoted to the descriptions of the details of disease. 

It is for us, while considering this part of the subject,,! 
to recall that although all the constituents of pulmonary I 
tiasue are involved, the lesions are confined chiefly to J 
that constituent known aa vesicular. I^et us compare their I 
diagnosis with the acute consolidations just described. I 
To accomplish this it is necessary to review, by a bird's-eye J 
glance, our knowledge of the distribution of these newly j 
formed products of a morbid physiologleal action, and I 
with these t g p those on -inflammatory processes in i 
the pulraon b ton eprescnted by hypostatic 

gestion, at«l tas t lu all these conditions the air ' 
ia prevented f f ly utering districts of lung aub- 
Btance, and y t th es lar tissue is not absolutely con- 
densed. Th f 11 w marks, then, include with the .J 
thuse } t i Usui idation which arepnrtialoi 
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diaeemiDated throughout the pulmoDary substance, based I 
on inflammatory action. The initial leaions of the vari- I 
OUB forms of phthisis are disseminated through portions I 
of one or more lobes. I 

In the early stages of consolidation (incipient phthis- 1 
is), permanent lesion first manifests itself by insignifi- 
cant alterations, predominant either in the interstitial, ' 
the bronchial, or the vesicular tissue, and these changes ' 
advance by slow but constantly increasing encroach- 
ments upon the neighboring tissues, until, perhaps, the 
entire pulmonary substance is involved. ^ But the forma 
of phthisis arc best understood if an outline of their 
pathological anatomy (in connection with the subdivi- 
sions) is considered in detail. 

(o) These lesions may consist in patches of consolidation 
I in vesicles which are in close relation witt extensive dls- 
litrieta of nearly normal lung tissue. The important 
' t^iangea in the non-consolidated vesicles consist in a sup- 
plemental distention of the air sacs, which is the case if 
the phthisical protiess is not extensive (initial consolida- 
P tion usually in the apices). 

(6) Another of the most essential features of subacute 

(or chronic alteration, in addition to consolidation of vesi- 

msists in an infiltration of the vesicular wall, 

^.»nd an increase in and infiltration of interalveolar tls- 

thia process slowly but surely destroys the elaa- 

1 4i«ty of the pulmonary substance, and at places where 

Piintervesicular consolidation has not kept pace with the 

3S in vesicular walls and interalveolar tissue, the 

■Teucles become substantively emphysematous; that ia 

1 Bay, the vesicular septa become atrophied, and a 

jfobuJe is composed of a Bmg\e \aTS!P sew.'Sif, «^ '^'*' 
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TGHCular and interalveolar thickening can occur, i 
dioogh the veeiculftr septa are not atrophied.* 
thologically considered, cirrboais of the lung is but i 
advance in the condition, and inipliea a gro^y pre- 
pooderating alteratioo in the intervesicular structure, 
although associated vesicular conaolidation peisisU to K 
greater or lees extent, f 

(e) Finally, there are cases in which chronic brondi 
re8ulu> in bronchial thickening, associated with an airophg ~ 
of Bome of the vesicular ti^ue, lea^-ing dilated emphyse- 
matous air sacs, interspersed among the normal, and those 
I in which partial atrophy (of intervesicuJar substance and 
intravesicular septa) had taken place. The pathological 
picture includes, perhaps, a small amount of cirrhosis, 
sometimes more or less vesicular consolidation, hut al- 
ways dilatation and thickening of the bronchial tubes. 
At times there may be a blending of bronchitis, with 
the vesicular changes described imder section (6). (Sfc 
Atrophic Emphysema.) In any one of these cases there 
is a permanent distention of more or less of the pul- 
monary substance, and the consequent loss of elasticity 
involves increased intra-pulmonary atmospheric tension, 
which prevents physiological inspiration and espiration, 
and favors an increased residual column of air in the 
lungs. In natural sequence follows imperfect aeration 
and its result, dyspno^, and the multiplied consequences 
of deficient pulmonary oxidation. The bearing upon 
the physical examination is so potential that this picture 
must be kept constantly in view, especially since we shall 
find every form of subacute or chronic pulmonary al- 
, teratioa includes some of these prooesses. 

•Sh Flbraid Pbtbltlt. t*" Atniphk EmplijwaniMia 
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We have said that a study of etiology and symp- 
tomatology is essential to a full reolizatioa of the scope 
of physical diagnosis, besides being helpful in correctly 
interpreting the physical signs themselves. To illus- 
trate the point of etiology : speaking generally, the 
^^ rapidity or non-rapidity of the development of the 
^^Liii:flammatory process hears direct relation to the char< 
^^BActer of the tii«ue change. The more acute the pro- 
^^B cees, the more probable ts it that predominant altera- 
tions will occur in the vehicular tissue, with actual 
veeicular solidification ; the more chronic the process, the 
more likely one is to find the paramount alterations in 

»the interalveolar or bronchial tissue, with lees exten- 
wve areas of vesicular consolidation. Further, etiology: 
teaches that the distribution of the changes in the 
broncbial tiaaue is the eequel of recurrent bronchial 
eatarrh. The lesions are situated in both lungs, until 
ultimately the development of local changes in all 
these three divisions of pulmonary tissue removes the 
disease from the nomenclature of bronchitis and estab- 
Ushea the designation broucho-pneumooia, or peri-bron- 
^^t chial phthisis. As a point in differentiation, this form 
^^V of phthisis Is located at those portions of the lung most 
^^B freely supplied with bronchial tissue, i. e., the roots, etc 
^^V {See section on Bronchiectatic Cavities.) 
^^P Another example of the value of etiology is found./ 
^^1 in the analysis of cirrhosis or fibroid phthisis of thel 
^^P lung. We have said that fibroid phthisis is both uni- 
^^m lateral and bilateral, and is connected with prior bron- 
^^B chitis ; it is also sometimes an expression of the syphi- 
^^1 litic taint. While this is the case, it is also true that if 
^^H> phthisis has originated, the syphilitic process may be 
^^^^ng-rafted on any of its slagw, ot awj «1 \i*1o^w»- 
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Agaiii, it Ib equally true that the fibroid procesB d 
develop independently of either syphilis or brailg 
chitiB, by virtue of epecific irritaute incident to ape 
avocations, or in some form of chronic phthisia < 
chronic pleuriay. 

The manifeBtations of s^hilig in the lungs may 1 
BUmmed up in this connection, as foliovvg : — 

The specific process sometimes participates i 
more chronic forms of phthisis, especially with the fibro 
or brouchiuJ changes, although vesicular consolidation in 
varying amount may be co-existent These lesions ne- 
cessarily specially raanifeBt themselves near the root* of 
the lunge, or the distribution of the larger bronchial 
tubes. Gummata may be produced anywhere in the 
inter vesicular tissue, usually near the visceral pleura. 
They occur in the deeper layers of the costal pleura, or 
on the periosteum of the ribs. Owing to their peculiar 
anatomical formation their subsequent history is one of 
combined caseous and h.tty degeneration. Fibroid dft; 
velopment may ensure their adhesion to the visceral a 
costal pieura, and they may point csternally, with o 
without many of the appearances of inflammation in a 
jacent tissues ; or, they may open internally, resultinj 
in the formation of cavities; or they may remain statioi 
ary for an indefinite period. The symptomatology may] 
be protean in variety, usually it uiclndes a more gradunl-l 
advent and progress than in similar forms of phthiBi%.J 
without the specific taint. We do not usually have mucli 
fever, but cough or expectoration are in proportio 
with concomitant bronchitis; still more rarely do i 
have hiemoptyais. In diagnom physical examination il 

view of the above facta. The only certain! 
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I.^eana of di^noBis coneietB iu obaerying the usual signs 
Sif the prior or co-esistent specific syst^niic poisoning. 
We call especial attention to the thickening of the peri- 
LOBteum of tlie head of one or both clavicles, tha sub- 
sternal tenderness and the thickening of the tibial 
periosteum. 

The lesions, in the larynx produced by the specific 
changes in the cartilages result in imperfect phonation, 
from the necessarily incomplete approximation of the 
vocal corda. Special works on this subject must be con- 
sulted for further details. 

fEfTflots on the Pulmonary Tissues. — The various tore- 
{oing changes modify the pulmonary tissue as an air- 
jBOntaining organ, and may be summed up as follows; 
The normal elasticity of the pulmonary substance is re- 
duced by the actual eondeusation or aolidifieation iu the 
tissues concerned. The air is encased under more or 
B marked abnormal tension, and the vital capacity of 
J lungs to contain air is decreased. The air channels 
tnd chambers are all diminished in size. When we wish 
o difierentiate, we find the point of symptomatology illus- 
rated in the clinical history. 

For instance, the more chronic the process of inflam- 

ination within the chest, the more probable is it to result 

1 the formation of imperfectly organized connective 

This tissue possesses contractile properties which 

in very decided alterations in the contour of 

e chest ; especially are these alterations manifested in 

lironic pleurisy and fibroid phtliisis. 

Again, catarrhal pneumonia is associated with a history 

fiof recurrent cough, extending over a period of years ; 
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fibroid phthisifl, with syphilis, etc. Thus, subjective and 
objective facta are corroborated, when their study ia 
blended with the results of the aaalysis of the physical 
diagnosis. 

Use of the word Phthisis.— ^After the preceding 
summary of the nature of phthisis, we are justified in 
often using the word as a generic term, indicating not 
only the various divisions of tissue change already 
described, but also similar conditions of pulmonary sub- 
stance, brought about by diverse causes, among which 
hypostatic condensation, infarction with blood from any 
cause, atelectasis, may serve as 11 lustrations. 

Diagnosis of Eariy Phthisis. — Percaseion. —The tissue 
alterations m early phthisis, so soon as they can be re- 
cognized with certainty, include changes of resonance 
noticeable in the pitch aud quality. In the involved 
area the pitch of the percussion note is elevated as com- 
pared with other regions, especially with the correspond- 
ing half of the cheat. The quality of the resonance 
verges more and more into the veaiculo- tympanitic 
type. Both these departures are dependent on loss of 
elasticity and increased tension in the pulmonary tissue 
in the involved district. Perfect expiration is largely 
dependent on the inherent resiliency of the lunge, and 
the loss of this function implies that in both stages of 
respiration more air is confined in the pulmonary dis- 
trict diseased than is normal. 

Auscultaiion. — The variation from the standard is 
mainly in the direction of rhythm, but includes a change 
in the quality. The study of rhythm usually very soon 
reveals prolonged expiratory movement ; the change in 




■ 8DBACUTE AND CHHONIC CO NSO LI DAT [ON. 59 

quality Boon follows. The Htatement of two fecte ex- 
plains the conditions. First, pulmonary elasticity is 
diminished, vesicular collapse is, therefore, slower; and 
second, the bronchial portion of the expiratory act ia 
much obscured by the slow vesicular collapse; conse- 
quently we note the result as prolonged expiration. Some- 
times the rhythm ia termed inlerrapted or cog-wheeled, 
because the modification of the elasticity of the lung 
prolongs the inspiratory and expiratory period so much 
that the breathing appears interrapted, jerking, or cog- 
wheeled. 

More inspiratory force is required than pertains to a. 
single effort at inspiration, and therefore, more than one 
effort must be made before complete inflation of the 
lungs occurs ; and similarly flie expiration is accom- 
plished in a spasmodic manner. 

Prolonged expiration may also be due to a lose of con- 
solidation pulmonary elasticity, in cases of supplemented 
breathing or in emphysema ; the distinction between this 
species of prolonged expiration and that due to consoli- 
dation depends on the high pitch of the expiratory 
sound in cases of diffused consolidation.* 

The modification in quality consists in the murmur 
becoming more and more concentrated and harsh, as 
compared with the standard. The pitch of both move- 
ments, but especially expiration, becomes higher than 
normal. This can be understood when we comprehend 
that the more dense the pulmonary tissues become, the 
more easily they transmit the sound occasioned by the 
transit of air in the bronchial tissue. We lay stre^ on 
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^^H this point, since the change in pitch is & cardinal feati 
'^^H of prolonged expiration associated with consolidation. 
^^m Vooai Resonance and Fremitus. — The quality 
^^B vocal resonance is more concentrated than normal, and 
'^^K higher in pitch. Tlie vocal fremitus is often more dis- 
^^H tinctly felt then is physiological. But in incipient 
^^H phthisis the lesion is so masked by nearly normal lung 
^^H tissue, that these signs may not be positive, and sometimes 
^^ the other regions of the cheat containing supplementally- 

acting lung may yield results which render th( 

methods of investigation negative. 

Inspeotion. — As compared with the normal chest th( 

expansion may be diminished, since the condensation of 

the pulmonary tissue 'diminishes the power of the intra- 

I thoracic tissues to re»i9t*the extra-thoracic atmospheric 
pressure, but yet in some casea the tiaaue adjoining the 
area of consolidation may become vicariously emphy- 
sematous, and so maintain the contour of the thoracic 
walls, or even cause moderate prominence of the dis- 
eased side, or no change may be visible. It is well to 
view inspection as of importance to the diagnostician ; but 
' slight deviations from standards of comparison must 

be supported by testimony drawn from other methods of 
investigation. 

■ In vxing inspection as a method of diagnosis, always fix 
the eyes on the same relative points on the opposite sides 
of the cheet, for a comparison of the respiratory move- 
ments of expansion and retraction ; other movements 
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iu!d be studied Beparately. If the eye U ptermitted to 
the surface of the chest, there is a tendency 
to overlook alight differences of motion. The clavicle, 
or line of the ribs are the best landmarks. 

Mensuration. — It is obvious that this method can only 
be of real service after phthisis has advanced to a ma- 
terial extent. 

Advancing ConBOlidation. — It is necessary to be some- 
what diagramatio in a description attempted on the basis 
assumeil in this manual. Let us consider in the next 
place the analysis of a case in which diffused consolida- 
tion exists as an advance oa the prior condition. There 
are three serious departures from the healthy standard : 
(a) The lung is more or less increasingly incapable of 
containing air. (6) The confined air is maintained in 
an iucreaaed state of tenaioE. (c) The elasticity of the 
pulmonary tissue is more and more seriously impaired. 

Percussion. — The resonance is always abnormally 
high pitched in these cases, since the decreased amount 
of air and the changed physical condition of the tissues 
combine to produce this result. The quality is subject 
loan interesting uftrMrfton.; it may become sub-tympanitic, 
or dull, according to the exact condition of the tissues. 
If the area over which percussion is practiced is one of 
consolidation, the quality will be dull ; if there be much 
vesicular emphysema, or if the vesicular walls are 
largely infiltrated, and yet the vesicles are capable of 
being over distended with air, then, in either case, the 
resonance may be aub-tympanitic. By viewing the 
question of resonance from this standpoint, the statement 
I CflD be advanced, thai in proportion to the amount of eon- 
^^alidaUon the pereximion wiU be dull, very dull, almost fiaiy j 
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^^V and the pitch will he high ; or, the dull note will be re- 
^^H placed over more or less extensive areas by a tympanitic or 
^^B aub-tj/mpanilic note; the size of the cavities containing 
^^H air, the degree of intra-pulmonary tension due to 1<»8 
^^V of elasticity, together, give expression to the quality and 
^^M pitch of the tympanitic resonance. It is just ia these 
^^m caaea that the remarks on page nineteen apply, since the 
^^B force and method of percussion enable one to develop 
^^H very different and confusing results. To be aware of 
^H the possibility of error is, in this case, the readiest way 
^^M to avoid it, but no theoretical knowledge will replace 
^B^ manual practice. 

Reoapitulation of Pathological Conditions Influenc- 
ing Percussion. — The more chronic the phthiwis, the 
more probable is it that bronchial tliickoning and int«r- 
alveolar proliferation exist, but whether catarrhal pneu- 
monia, broncho-pneumonia, or fibroid phthisis exist, the 
pulmonary tissues become much less elastic, the intra- 
pulmonary tension is proportionately increased. 

The effect upon the percussion resonance has been 
stated. It consists in elevation of the pitch, with a dull, 
or tympanitic quality, and according to the amount of 
air contained in the underlying tissues, sometimes, a 
mixed type of resonance, perhaps appropriately styled 
tympanitic dullness, may prevail. 

In addition, or in association with the preceding, small 
patches of vesicular emphysema may be scattered through 
areas of consolidation. The frequent location of this 
lesion is the entire anterior surface of the upper lobe, 
completely concealing the condition of the lobe beneath.* 
The tympanitic resonance in this condition of lung 

• LuDii wji IhBt thl> cuDdllluu 111 m»l ciPiiiUKin lu lliir left banv, or rielbl upi'i. 
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Ky be 80 difltiiitt as to generate the suspicion of fbrm- 
Hi of cavity. Auscultation must be invoked to d&- j 
ciae the question. The difference between hollow breath- 
ing and the exag^;erated or broncho-vesicular is beyond ' 
dispute. The physical signs by percussion in the iniiial ' 
I and terminal dages of acute pneumonia were referred to 

^^HtiuB place. In the outset the resonance gradually in- 
^^Boreases in pitch, and loses In pulmonary quality u 
* Tery marked dullness is developed. In the ultimate 

stage the retrogressive metamorphosis of tlie exudation i 
leads the type of resonance gradually back to the \ 
normal pulmonary. In the condition known as gplenifr | 
fxdion or hepatiiation of the lung, the resonance is also j 
very high pitched and dull, the degree depending o 
the amount of exudation.* 

ySoTircM 0/ Error. — The metamorphosia just de- 
scribed may be masked by the confiision of resonance 
rendered possible in examination, especially of the left 
^est, by the distention of the stomach to an unusual 
It can encroach on the thorax as high as the third 
iHb in the axillary region. The tympanitic ri 

metimes so low as to render percussion a negative | 
The distention of the stomach can be detected 
fith the aid of auscultation, by causing the patient to 
a small quantity of water, which, when it drops | 
e stomach, will occasion a tinkle very easily de- I 
i by auscultation in the left axilla. Another source 
f confiision is found in those individuals in whom, from 
my cause, the tissue forming the chest walls becomes 
^in and tensely stretched over the chest ; a careful 
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method of percussion ia the best resource under the cir- 
cumstances. Practice light percussion (see page 19), so 
that delicate modifications of pitch may be noted. 
Direct percussion upon the clavicle without a pieximeter 
will often be a, helpful method ; one can make very ac- 
curate deductions as to the condition of the entire side 
from percussion made on this bone.* 

Peroussion of Normal Areas. — In these different 
formn of consolidation there exist always districta of 
pultnonary substances, more or Jess enlarged, which have 
become supplementally burdened with the respiratory 
fiinction. To illustrate, when a single lobe or more 
upon one side is functionally disabled, the balance of the 
tissues substitute in carrying on respiration. The more 
acutely the consolidation is developed, ths more marked- 
ly will the aubetitution be evidenced to percuasion. The 
modifications in the tissues brought abrjut by this vi- 
carious action depends entirely upon the length of time 
the substitution is required to continue. In acute 
pnuemonia the opposite uninvolved pulmonary tissue is 
merely hyper-distended and returns to its normal textural 
state with convalescence from the disease : the same is 
true when there is a pleural effusion filling one of the 
pleural cavities, the uninvolved lung acts supplementally. 
But in chronic conditions of phthisis, or pleural lesion. 
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atrophic intra-lobular changes result more or less com- 
pletely in the development of substantive emphysema. 

The percussion resonance is the vesiculo-tympanitic, 
more or less high-pitched according to the loss of elas- 
ticity, and the increase of intra-pulmonary tensioa. 
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^^P lu harmoDizing the results of auscultation with per- 

^^ cuBaion, in the examination of parallel cases by the 
former method, Bedulouely keep the fact in view that 
in proportion to the amount of consolidation present, 
the respiratory murmur advances from the harsh or 
broncho-vesicular to the purely bronchial. In a typi- 
cal case of difliiBed vesicular conBolidation, it is the 
concentration of the respiratory murmur together with 
the elevation of the pitch, which enables us to dia- 
criminat*. Fancy vesicular consolidation so closely 
distributed throughout an area of lung that the res- 
piratory murmur is restricted to the bronchia! tissue ; 
necessarily it is very concentrated, very high pitched, 
nearly tubular. But in catarrhal phthisis the solidi- 
fied vesicles are scattered through the diseased district, 
areas of vesicular emphysema abound, and so the res- 
piratory murmur is rarely tubular, but is mostly dasaed 
according to its degree of concentration and elevation 
of pitch, as bronchial or hronehiy^veeieulaT.* 

In the cases of broncho-pneumonia and fibroid 
phthisis the respiratory murmur is also bronchial, since 
there is such an undue proportion of non-elastic tissue. 
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; induration of the bronchial and intervesicular 
8 respectively. The diagnosis of these forms of 1 
inflammatory action is much assisted by inspection, and . 
a study of tlie duration and etiology ; for instance, the | 
bronchial and fibroid forms of phthisis are always a 
dated with more or less vesicular emphysema. 

Rhythm. — The moat important observations i 

nected with tlie proper appraisement of the forms of I 

bronchial breathing are those relating to rhythm. The 

inherent resiliency of the hmg tissue is essential to a 

physiological rhythmical performance of respiration. 

How do the alterations just advanced affect the rhythm 

of the respiratory act ? First, the proper expansion of 

the lobes depends very much upon the descent of the 

diaphragm, and the expansion of the base of the chest. 

Ljfow, the longer the lesion persists, especially if it be 

■nnilateral, the more complete is the supplemental action 

BtUFthe unaffected side, and thus diaphragmatic breathing 

i not as much exaggerated as inferior and superior 

oatal respiration. 

Secondly, the pulmonary circulation depends largely 

1 aeration of the blood ; the circulation will be most ' 

ctive at those sites at which the best aeration can be 

As the result of these observations, when 

extensive diffused areas of consolidation exist, the r^ 

spiratory murmur will be most marked upon the least ' 

afiectfid side. 

Retulta of a Study of Iihytkm.-rTbe ab 
expliuns why we may, and often do, hear only the in- 
spiratory portion of the respiratory movement If there 
is deficient diaphragmatic movement, there is a func- 
r tjonal tendency to distribute the bulk of the ak ta t\ifc 1 
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most normal tUaiiea ; and the leaaened demand, in many 
cases of chronic phthUis, upon the respiratory fiinction 
favors guperfidal types of respirutioa over the diseased 
regions. 

Since the lung may not be fidly inBat«d, but a part 
of the respiratory murmur may be audible, and that 
part ia inspiration, yet, if the quality is concentrated, 
and the pit<!h high, the breathing can be called bron- 
chial. In the event of expiration being audible, it may 
be a mere whiff, yet, in other caies both inspiration 
and expiration may be audible. It is especially in the 
posterior portions of the lungs that the respiration is 
lost during the expiratory movement. In cases of 
atrophic emphysema interlaced with phthisis, the res- 
piration ia especially feeble. To define this modification 
of the reepiratory nuirmur by deecribing it, we would 
say tiiftt feeble respiration implies a want of intensity in 
the complete respiratory act ; indeed, at times the res- 
-piratory murmur seema absent. 

There ia one ultimate method of resolving doubts as 
to the pathology of these ca^es of feeble breathing. 
Command tlie patient to cough or to take a series of quick 
inspirations aud expirations, which will euable the ob- 
server to adjudicate the pitch and quality of the respira- 

Local EmphyBema. — This is frequently the condi- 
tion of large areas of lung tissue in close juxtaposi- 
tion with areas of consolidation. Usually the upper lobe, 
especially the right, or the inferior left lobe (Louis) 
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. this alteration. Beneath, and diatributed 
e districts, are areas of consolidation. This 
& indicated by a sort of double character in the respira- 
tory murmur, a superficial reapiration, perhapa vesicular, 
perhaps broucho-vesicular, and the beneath murmu 
quality plainly bronchial. 

Hypostatic Congestion. — The grade of bronchial 
breathing ia appropriate to the physical conditions 
(amount of condensation) present. But the diagnosis of ' 
this condition is an example of the associated study of , 
clinical environment. 

We detect hypostatic congestion during the course of 
zymotic disease, also in those long bed-ridden, with 
feeble hearts. Sometimes it occurs in the course of acute 
rheumutism. These points, with the bilateral distribu- 
I tion, separate it from acute pneumonia, from which it ia 
I sIbo differentiated by the absence of the dyspncea, or 
appropriate thermometrical record. The environment 
separates it from chronic phthisis.* 

Auscultation of Normal Areas. — On page 64 condi- 
tions are summed up under which supplemental expira- 
tion and consequent over- distention of pulmonary sub- 
stance occur. The normal respiratory murmur is ex- 
aggerated, or it ia even broncho -vesicular, of typical 
rhythm, that is, heard on inspiration and expiration. It 
is sometimes so intensely loud, on account of the large 
amount of air passing in an out of the pulmonary sub- 
.. Stance, that it is possible to mistake the character of the 

e uf pngorgeiiiHiit or inlBHre congeBlion of pnlmo- 
lot In dlstlagulib tt from true pneumoDJa, In tI«w 
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murmur, and &Dcy that eome textural alteration 
occurred. To guard against this, analyzB the quality 
of the sound, and it will be found to lack the 
tration of bronchial, or broncho- vesicular breathing in- 
dicative of tissue alteration, and an analysis of the 
pitch will reveal that the expiration is a foui-pitched 
sound, not AipA-pitched, aa it would be if consolidation 
had occurred. These two points, the lack of concentra- 
tion in the quality of the sound and the lownesfl of the 
pitch, are cardinal attributes of exaggerated respiratory 
murmur ; the murmur may be never so loud, and yet no 
textural alteration is indicated, but simply an overplus 
of air, and consequently slight increase of tension, slight 
loss of pulmonary elasticity. 

VoMil Resonance and Fremitug. — Space forbids much 
beyond the mention of the fimdaraental feet that con- 
densation of the pulmonary parenchyma, increased 
tension, and loss of elasticity, all combine to favor the 
increased conduction of vocal resonance and fremitus ; 
the more pronounced these departures from standard 
ideals, viz., condition of healthy luug, the more definite 
do the results of vocal resonance and fremitus become. 

Exertions. — It has been said that in the above conditions 
vocal resonance is heard more or less distinctly as bron- 
chophony, but confusion sometimes arises, from the follow- 
ing facts. Where lesions are scattered, the intensity of 
vocal resonance may seem equal on both sides. It is 
chiefly differentiated by giving attention to the eoncen- 
iraiion of the sound, which, with the elevation of pitc)i 
and bronchial quality are the peculiarity of broncho- 
phony. Exaggerated vocal resonance is merely intensely 
Joud vomi resonance of normal pitch and quality. This 
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out the remark that intensity does not constitute 

essence of the varieties of bronchial vocal resonance. 

i recognition of vocal resonance sometimes extends 

key to the proper appreciation of the variety of re- 

liratory murmur present, and should be practiced if 

doubt exists as the quality of breathing. 

Vooal Fremitus.^The best situatioos for the recogni- 
tion of vocal tromitus are the locations at the apices and 
the axillary regions. The exceptions to the usefulness 
the sign for diagnostic purposes are to be found in the 
that in many caees of condensation of the lungs the 
3ed, so tar precludes the admisBion of I 
into the lungs as to prevent sufficient pulsations of 
to be appreciable by the tactile sense.* In addition 
tliis, if there be much dissemiaated emphysema, if there 
bs any brancho-paeumouin or fibroid phthisis, the evi^ 
dence from palpation is apt to be negative. 

Inspection teaches that ite revelations are dependent 
■im the phjBiulogieal facta that the distention of the chest 
Js maintained by three factors: the existence of the air 
within the chest, the elasticity of the lungs, and the in- 
herent resiliency of the thoracic walla, all resisting 
atmospheric pressure from without. In phthisis the two 
firat factors are withdrawn; the result reveals a deficient 
expansion with inspiration, auda retraction proportionate 
to the amount of condensation of the long substance and 
dependent on the want of resistance within the chest to 
atmospheric pressure from without. The retraction is 
-most apparent at the apices, since lesion is oftenest chiefly 
developed in them, but in addition, at the inferior. 

tVuinlCua is n cvdlrul ptij-nicBl algn, [f BseocUted v 
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portions of the chest retractioa sometimeB occurs, 
consolidation, but more Jrequsntly from pleurigy. 
understand the word phthisis includes atelectasis from 
the presBure of n tumor in the mediastinum, on the 
bronchial tubes, the occurrence of, or similar preraure 
from tumor of the lung (cancer or hydatid), hemorrhagic 
infarction, or the temporary shirking of air, owing to 
the filling up of the vesicle with blood. 

Your reason is appealed to to picture conditions suffi- 
cient to shut off the air from the chest. As instances 
of these rarer conditions, the writer has seen a pneu- 
monic exudation of the upper lobe, so complete as to 
obliterate the bronchial tube leading to an apex, and 
cut off the entrance of air into the bronchial tree, so as 
completely to abolish the respiratory murmur and the 
respiratory movenient. Another example is the pres- 
sure exerted on the bronchial tube by the distended 
aorta, in cases of aortic aneurism. Such a tumor is 
capable of reducing materially the respiratory move- 
ment by its pressure, either on the bronchial tubes or on 
the pulmonary structure itself It has been just now 
said that the distention of the thorax is chiefly main- 
tained by the within air; but there is also a thoracic 
resilience which assists the expansion and retraction of 
the thorax; it is by this prerogative that the lower por- 
tion of the chest usually presents an unaltered contour, 
even in advanced consolidations. Quite the opposite con- 
dition, for the most part, prevails in pleurisies uf chronic 
type, in which pleural adhesions are almost invariable, 
and these exert a retractive force sufficient to overcome 
the eccentric resilience. This is so unvarying that, with 
propriety, a rule may be formulated endorsing the state- 
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AUSCULTATION. I J 

Inent that retractions of the apices indicate phthids, while 
refracfto?ig of one or both of the hoses indicate chronic 
pleurim/. 

Even in practicing inspection the value of the blend- 
ing of clinical observation is recognized. We can by 
ite aid difierentiate cancerous tumors, hemorrhagic in- 
iarction, aneurisms, acute pneumonias, or paralysis of 
respiratory movement traceable to some lesion in the 
central nervous system, from the physittal signs of phthisis 
by inspection.*" But inspection is also helpful in enabling 
us, sometimes tentatively, sometimes positively, to differ- 
entiate between phases of phthisis. I^et us formulate 
another guiding principle. The greater the amount of 
fibroid tissue developed in the type of phthisis, the 
greater the amount of extenial alteration of contour 
will result. Not only so, but dlBpIacementa of the intra- 
thoracic movable organs will occur. At the outset, let 
me eay that, in fibroid phthisis we have an exception to 
the rule assigning retractions of the base of the chest 
to pleurisy; the contractile power of the newly de- 
veloped cicatricial tissue is ao great that thoracic resili- 
ence cannot contend against it, and retractions occur. 
To be systematic, note (o) broncho-pneumonia develops 
a tendency to those changes in the appearance of the 
thoracic walls typical of emphysema, elsewhere described, 
but without the same distention; (h) fibroid phthisis 
presents retractions already indicated, but also displace- 
ments of the heart toward the affected side, which may 
be BO pronounced that the apex beat will be carried into 
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one of the azillaiy Bpa^ea, and upward as high as tbe 
second interapace in that region. The trachea may 
be displaced to the one or other aide, and the dip toward 
the abnormal aide can be both felt, as well as noticed. 
These two displacements together form an important 
evidence of the development of the condition. It often 
happens that the processes of fibroid phthisis and 
broncho-pneumonia are blended. la this ease, the evi- 
dence by inspection partakes of both types. The im- 
portance of the clinical study of the associated sympto- 
matology and etiology in the diagnosis of these ty]>es of 
disease has already been cited. Finally, inspection leads 
us to notice the type of chest presented. Elsewhere due 
attention will be paid to the emphysematous and rachitic 
thorax. 

The phthisical chest has been represented as long, 
flat, coffin-shaped. The shoulders stoop, the spine is 
carried forward, the ribs are more oblique, depressing 
the sternum, elevating and tilting outward tbe acapulffi, 
the result giving the alar or winged appearance. There 
is this much to be said relative to the share of thia con- 
tour of the cheat in the development of phthisis. The 
chest capacity is hence reduced by the awkward position 
of the muscles, and when catarrhs develop, the disposi- 
tion to become chronic is very much enhanced. The 
importance of this shaped chest as a predisposing &ctor 
to phthisis has been exaggerated. 

Exceptional Phenomsna. — When there is pressure 
on the bronchial or laryngeal tissue, the expansion of 
the lung does not follow the expansion of the cheat 
walla, which are carried outward by their inherent 
elasdtatj, so that the intercostal tissues i 
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■ There is another condition under which the intercostal 
I tiaaues move inward on inspiration, viz., in many cases 
of pleurisy, with and without effusion, as will be explained 
in section on Pleural Alterationa. This is quite apart 
from the condition of retraction in chronic pleurisies 
with adhesions, for this occurs notably with the eaytra- 

Mensuration is in most reapeeta the complement of 
inspection ; the value of tracing a plan of the chest on 
paper {gee introductory remarks on mensuration), is to 
make a record for references. By this means the con- 
tour of the chest is presented to the eye. Circumferen- 
r tial measurements are not to be relied on, save in cases 
I of extreme retraction ; for Airther comments on this 
I subject consult section on unilateral eulargen^ent, under 
I title of Emphyaema. 
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Apart from the conditions of coneolidation considered 
as involving the various tissues of the pulmonary sub- 
stance, there are certain departures from tyjiical stand- 
ards which can only be understood and described by 



The most important method ( 
departures is auscultation. The attribute of respiratory 
murmur which is modified is rhythm. We have already 
spoken of modifications of rhythm in early phthisis, and 
shall allude subsequently to its important modification in 
diseases of the pleural membranes. At present we 
divide the pathological conditions influencing rhythm 
into two classes, (a) Modifications of respiratory rhythm 
synchronous with cardiac rhythm. (6) Modifications 
simply of respiratory rhythm, (c) A sub-classification 
into permanent and temporary causes. The first class, 
(a) also permanent, includes pressure of a large heart on 
the bronchial tubes, pressure of an aneurism upon the 
lungs, or bronchial tubes ; pressure of moderate solidifi- 
cation of lungs on the subclavian artery. This is a 
condition associated with a murmur in the artery, to bo 
spoken of subsequently, in an analysis of subclavian 
murmur. In addition, pleuro-pericardial adhesious will 
oflien produce a noticeable interruption of rhythm. In 
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class (6) the pressure of a tumor in mediastmum on 
the bronchial tubes, tumora of the lung — " hydatid," 
" specific," canceroua — are all most liable to influence the \ 
rhythm during their persistence. In class (e) we find I 
some temporary conditions which are apropos. Among i 
these belong collections of inflammatory or other fluids, [ 
such aa blood or the serum of osdema. 

The quality and pitch of the respiratory i 
influenced by the principles previously laid down, and 
the modifications of the vesicular murmur will accord | 
with the physical condition of the tiaeues in point c 
density, elasticity and tension. One point is very no- 
ticeable, viz., that whatever be the quality or pitch of ' 
the respiratory murmur, it is often very feeble. In 
cases of pressure on the bronchial tree, or mediastinum, 
the bronchial breathing may be high pitched and 
whistling in quality, in proportion to the lessening of 
its calibre, or, on the other hand, a bronchial tube may 
be compressed, and its lumen positively obliterated. | 
Caution must be exercised in the latter case, not to mis- ( 
take the loud murmur in an opposite bronchial tube to 
be pathological, a mistake easily made since the tissues < 
concerned are deeply situated. 

The spot at which to auscult for evidence of pressure > 
on the bronchial tubes is over the second dorsal vertebra, 
but all the other methods of physical diagnosis may be 
invoked; and conducted under general principles. As 
additional instances in this study of the modifications 
of rhythm, we observe the neuralgias of the intercostal 
nerves or muscles, and angina pectoris. 

To make a differential diagnosis between the inter- I 
costal neuralgia'i and pleural or paliaQna.'c^ iJJs»am».it I 
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observe two facts: the neuralgias are associated not only 
with pain, but also with tenderness on pressure, the pul- 
monary processes by pain alone. 

The second fact is that neuralgias, are unattended by 
fever ; the reverse prevails in the opposite conditions. 
For the diagnosis of angina pectoris we refer to its appro- 
priate section. 

Conditions within the abdominal cavity, dropsies, 
tympanites, enlargement of the viscera, morbid growths, 
are capable of seriously modifying the pitch, the quality 
and the rhythm of the aspiratory murmur. The ftirther 
discussion will be found under section upon abdominal 
conditions, and their influence upon thoracic examina- 
tions. 
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ADVENTITIOUS CAVITIES IN THE 



AwBcultation and percussion are the most available 
methods of diagnosis. 
Percusaion demands that the cavity should be near the 
face ; auscultation requires that the cavity shall be at 
as large as a walnut. Let us first study the evi- 
i pertinent to the pathological formation of c 
ties, together with their auatomicai relations and envi- 
ronments, finally bringing to our aid a knowledge c ' 
the general symptomatology, and then the physical diag- 
^ noBiB can be discussed. 

The formation of cavities in the lungs is a sequence 
I in the course of the various forms of phthisis. 8ub- 
^Acute inflammations, pneumonia, and gangrene 

in the development of cavities. The process 
f which these losses of substance occur may be briefly 
f collaborated — (a) by a slow or rapid process of fetty 
I degeneration, followed by ulceration ; (6) as the result 
I of chrooie bronchitis, and softening of bronchial tissue, 
I with subsequent yieldiug to traction from without ; for 
I iDBtance, in broncho-pneumouia or fibroid phthisis; (c) 
abscesses be a eequence of acute lobar pneumonia, fol- 
F lowing hepatization or purulent infiltration; (d) a 
I direct result of gangrene, itself the immediat« conaa- I 
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quence of wounds of the lung, or blood jwisoniiig, or of 
emboli.* 

It naturally follows that there are two locations for 
Tomicifi, viz., the pulmonary and the bronchial tissue. 
In the pulmonary substance they are situated moat 
frequently at the apices, but may occur at the base of 
the lungs. They are usually small, though they vary 
in size from a walnut to an orange, or even larger, or 
there may be multiple small sacs opening into a bron- 
chial tube, like so many blind pouches. In the latter 
case, the appearance of a section of the lung resembles 
a large honeycomb. A single cavity may also ter- 
minate in a bronchial tube. Cavities are situated more 
or less BuperKcially. The walls of the deeper cavities 
are composed of solidified pulmonary tissue, or they 
may be made up of patchea of uninvolved tiBHue, or 
tissue in a state of vesicular emphysema. It is this &ct 
which renders auscultation a valuable means of recog- 
nizing deeply situated cavities which would be passed 
over unnoticed if we relied only upon percussion. If 
we observe the quality of voice and respiratory murmur, 
we cannot be misled. 

There is one especially notable fact in the environment 
of large superficial cavities, viz., that they are often (but 
not always) attached to the chest walls by adhesive in- 
flammation between the visceral and costal pleura. This 
inflammation is developed in the pleura by contiguity 
of inflammation in the lung. The presence or absence 
of this adhesion of the pleura is a factor of great Import- 

■Laat] gnDenne. on t ■mull scale, ncfara BomDtliDiiB umund rsTiltai In Oib 
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anoe in physical diagnoaia, since it prevents the pulmon- 
ary tissue from collapsing on expiration, thus maintain- 
ing the walls of the cavity in a state of more or less 
distention. Of course there must be many different 
degrees of thickness of cavity walls, in these more super- 
ficial vomiote. Their walls may be ao thin as to be com- 
posed in many cases of the pulmonary pleura only. But 
the adhesion of the cavity to the costal pleura has another 
significance. It prevents the development of pneumo- 
thorax through rupture of the cavity wall, a probable 
accident when the cavity wall becomes so thin. (See 
Pneumothorax.) The mere situation of a cavity of this 
sort is of aid to diagnosis. Cavities due to pulmonary 
aiacegs are situated usually (although there are csceptiona 
to this rule) in the base of one lung, the other lung being 
nsually healthy. Phthisical cavities are located in one 
or both upper lobes, and if in one lung alone, the same 
lung is more or less infiltrated, but both sides are usually 
involved, although lesions are commonly furthest ad- 
vanced in one of the lungs, (b) In the division includ- 
ing cavities in the bronchial tissue, dilatation takes place 
in two forms : either the tubes are uniformly dilated 
like the fingers of a. glove, or else they form cavities by 
undergoing saccular enlargement. The cavities are 
nsually situated at the middle or lower third of the cheat, 
and may be strung-in a row tbllowiug the distribution of 
'the bronchial tubes. It consequently follows that these 
cavities are recognized anteriorly as located near the 
§econd and third costo-sternal junction, or posteriorly 
somewhere in the near vicinity of the third dorsal verte- 
bra, at which point the bronchial tubes are superficially 
situated. The cavities may be unilateral or bilateral. 
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according as they accompany chronic bronchitis 
fibroid phthisis. The percus.'^ion resonance is 
monly much impaired, not nearly so profoundly as it ii 
around a phthisical cavity. 

Clinical Evidence. — The associated clinical evidenoaJ 
is manifestly a most important aid in correctly int-erprrt-^ 
ing the results of phthisical diagnosiB. 

Bronchial Dilatation. — Frequently for years the g 
eral health is almost unimpaired, and it is never im- . 
paired proportionately to the degree indicated by the 
physical aigns. There ia no hemorrhage or night sweats, 
and emaciation is not a pronounced symptom. The 
same pbyuical signs persist for months or years un- 
changed, contrary to the history of most phthisical 
cavities, which continually alter with the advancing 
malady. The expectoration of bronchial dilatation is 
more abundant and fluid than in catarrhal phthisis, 
it is more copious and purulent (see Fibroid Phthisis), 
and is usually brought up in morning or evening 
by the cupful ; it is not a constant spitting of nummu- 
lar sputum, as in true consumption. In chronic cases 
the expectoration may become so fetid as to generate 
suspicions of gangrene ; the cough is harrassing, but 
is often relieved if the bronchial cavity is thoroughly 
emptied. These particulars are given because these 
cases are often mistaken for true consumption, whereas 
their prognosis is very much more favorable, though it is 
not within the scope of this handbook to treat thereon. 

Cavities of the Nature of Abscesses. — The pathology 
of these cavities, with its coincident clinical history, is 
not that of phthisis. The history of tbe«e cavities is 
dther recovery by contraction (especially after wounds). 
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^^^B or more frequently the abseesa grows larger aad larger 

^^^1 till the entire lung may be :lestroyed, io t 

^^^B resembling phthisical cavities. When death occurs it is 

^^^H by^ exhaustion and hectic; where recovery takes place it 

^^^K IB by free opening externally, or internally, and evacu- 

^^^K atioa of the contents. At times the small amount of 

^^^■-. constitutional disturbance, slight degree of emaciation, 

^^^1 the comparatively good pulse, easy breathing, slight 

^^■^ cough, and comparatively healthy complexion are in 

noticeable contrast with the physical signs. Cavities of 

the nature just described are mostly located in the base 

of the lungs. 

Phthisical Cavities commonly are situated in one or 
both lungs, and are indicated as a development in a 
train of symptoms which include aa prominent features 
gradual emaciations, persistent loss of weight, by reason 
of mal-assimilation of food, more or less frequent hem<u> 
rhage, more or less hectic, frequent pulse, hacking inter- 
mittent cough, nummular sputum, eJtpect^irated in vary- 
t ing amounts throughout the twenty-tour hours,* and 
f preeminently remarkable from their slow development, 
and genesis in association with the gradual development 
of some of the tissue modifications of one of the recog- 
nized forms of consumption. 

We are now prepared to analyze the physical diag- 
nosis of cavities : — 

Percussion. — In order to appreciate the percussion 
note of cavities we must have in our own mind some 
Standard of comparison ; this standard is fiirnished by the 
percussion note of the small intestine. The reverberation 
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will then, primarily considered, be denominated of tym-S 
panitic (or empty) quality, of high pitch, as compared! 
with other pulmonary percussion resonance, or with thaB 
ideal tympanitic note of the stomach. The physical J 
conditions are an empty space or spaces in the lu 
bronchial tissue, at varying depths from the surface o 
the chest, and surrounded by walls of varying conditiooBa 
of tension and elasticity. 

Modifications, ^First, if the cavity is deeply situated, I 
the sound may he simply a tubular note without hollow* 1 
nees, in which case the cavity can be diagnosticated only' % 
by auscultation. 

On the other hand, if the cavity be very superficial, 
if it consequently possesses thin walls, those frequently 
adherent to the costal pleura, the hoUowness will bfe 
come moat pronoimced, the pitch very high, and the 
expression amphoric tympany is used. Amphoric i 
a word taken from amphone, a jar, and represents to 1 
UB the resonance of a thin glaj^ vase, which is a very i 
hollow, high-pitched sound. The cavity yielding thii ] 
sound most typically is one with walls rendered tense 1 
by adhesions. Between the tympanitic as just differ- I 
entiated from the tubular, and the amphoric, every j 
gradation of pitch will be found, but all these are in- 
cluded under the term hollow, or cavernous. The souuds I 
are dependent for their pitch on the proximity or re- J 
moteness of the cavity from the surface, and upon the ] 
thickness or thinness of the chest wails. 

If a cavity is located at the apex of the lung, if the J 
chest walls become very thin, the abnormal resonance | 

ly be very pronounced, 

Cracked-Pot Resonance, is a term adjectively u 
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to describe a jingle, or broken quality grafted into the 
hollow resonance indicative of cavity. The eound may 
be imitated by striking the clasped hands on. the knee, 
as h sometimes practiced to amuse infants ; sometimee 
the sound is as broken as the resonance of a cracked 
goblet. Two sorts of cavities yield this percussion, the 
single superficial cavity communicating with a bronchial 
tube, or a series of small cavities terminating in one 
opening leading into a bronchial tube. In this latter 
case, the illustration just furnished gives the idea of an 
explanation of the resonance, for just as the air is ex- 
pressed through the fingers when struck against the 
knees, so the air is driven by the shock of percussion out 
of the cavities, or loculi, and into a bronchial tube. One 
of the striking peculiarities of the sound is, that the 
eraeked-pot quality is a transient attribute, in many 
cases, of this phase of tympanitic resonance. The jingle 
has seemed to the writer due to the transit of the air 
through the mucus (used generically for fluid) in the 
bronchial tubes entering the cavity. Coughing or expec- 
toration will often abrogate the quality, which half an 
hour later may return. It is possible that the sound may 
be developed by some conditions of cavity wall not 
already noted. However this may be, the essential point 
is that there must be an open bronchial tube leading 
into a cavity. 

"A craeked-pot sound is possible as a glottidean sound 
(Wintrich) produced by the rapid irregular vibration of 
the vocal cords." The explanation refers to the species 
of cracked-pot sound in cases of children, in whom the 
chest walls are thin and yielding, and the air can be 
readily expelled from the bronchial tobea^s^ ■^K^'a(i^4sa_ 



^" 



86 PHYSICAL 

In a few adults with healthy lunga, but thin, yielding 
chests, a cracked-pot sound h possible. 

Methods. — There is a peculiarity of percussion stroke 
designed to give the most favorable expression to this 
species of resonance. The blow should be heavier than 
usual, the plexor being allowed to remain an Instant on 
the finger used as a pleximeter. This implies, therefore, 
a. more decidedly deliberate percussion than is usually 
advised. It is also well to cause the patient to rest the 
back against the wall, or a door, before percussion is 
attempted. Finally, direct the patient to o|ien the mouth, 
the ear of the listener being placed as close to the mouth 
as possible (especially if the sound is not immediately 
distinct, when the roouth is closed), for by this means the 
air tubes act as telephones, transmitting the most feeble 
cracked-pot quality tfl the ear. Vahe. In our opinion 
the sound is a most valuable indication of cavity, since 
the exceptional oases can so easily be differentiated. 

AmcultaiioH. — The variation from the tubular type 
consists essentially in the change from the concentrated 
high-pitched sound, to some tone of hoUowness. 

The word cavernous is, qualitatively speaking, uni- 
versally expressive of the respiratory murmur; in these 
cases the idea of a thick or thin-walled, empty space, 
can also be obtained, hence the word amphoric respira- 
tion is sometimes used, which simply means superficial 
emptiness. The tone is also to be studied, and we have 
high and low-pitched hollow breathing. Any deeply 
situated cavity, whether separated from the ear by its 
depth within the pulmonary substance or beneath the 
tissues covering the chest, will give a cavernous or 
muMed iollownesa, usually of low pitch, as compared 
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Lth tubular breathing. The reason for thie is that, 
the cavity is deeply situated, its walls can expand 
inspiration and collapse on expiration, instead of be- 
ing UEyielding, as the bronchial tissue. On the con- 
trary, the superficial cavities usually have tense walls; 
these do not collapse on expiration ; thus the echo is 
lore high-pitched, and the hollowness is termed ampho- 
high-pitched empty sound. Now, between the 
4wo extremes any gradation can occur. 

The amphoric respiration grades into 
it in turn grades into tubular respiration. 

Modiflcations of Respiratory Murmur Due to Situa- 
tion of Cavities. — Cavities situated near the apex ante- 
riorly will, according to the preceding principle, yield 
an amphoric respiratory murmur of typical timbre— -and 
file same-sized cavity situated in the scapular regioii> 
iteriorly, may from the density and thickness of th« 
smal tissues at that situation yield a cavernouB 
ithing. If the rhythm of the respiratory murmu 
illy maintained, thiae sounds are typically de- 
But feeble inspiration may mask them com- 
iletely. It is of utmost importance that full inSatioa 
of the chest shall occur. This is to be secured eome- 
times by causing the patient to cough, and sometimes by 
desiring a series of quick but short inspirations. 

Auscultation of Voice. — One most successfiil part 
the examination by auscultation results from a study 
the vocal resonance. Aside from the quality of voicdi 
the attempt will frequently shed light upon the appreci&- 
rtion of the respiratory murmur. The quality of hollow- 
Bess of voice is remarkable: the phouation is caught ap. 
;aind repeated until it seems as though the sound mMthe^^ 
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developed immediately beneath the ear; to this resouanoe 
the term pectoriloquy is applied. 

Pectoriloquy is developed by two specie* of phonation, 
audible and whispered. The first is often too rever- 
berant and intense to be discriminated from broncho- 
phooy, or exaggerated voice, but whispered pectoriloquy 
is very diagnostic. 

Modijkations. — The vocal resonance is a most valu^ 
ble aid in the recognition of deeply seated cavities, fot 
instance those developed in the scapular r^ion po*-: 
teriorly. 

The only source of error is to mistake slightly en- 
larged or really dilated bronchial tubes for eaviiiet. 
If regard is paid to location, and the syniptomatological 
environment of bronchial dilatation, these errors can be 
RToided. 

The results of a study of vocal fremitus are negative, 
nnce the air within a cavity diffuses the waves of the 
voice so that they cannot be recognized by the sense of 
touch. 

Inspe>Mon can at most show a pronounced 
tion of the chest walla; palpation is negative. 



f- 

1 

I 



EMPHYSEMA. 



CHAPTER Vin. 



EMPHYSEMA, 



3 tenor of our remarks has been designed to 
courage reflection upon the effects of departures from 
the physiological pulmonary condition occasioned by 
widely different causes. But there are certain condi- 
tions to which special reference must be made ; one of 
these seems in place at this point in our study. 

Pathological Anatomy and Etiology of Emphysema. 
— ^The morbid phyaiological process of general pulmo- 
nary emphysema consists in a progressive dilatation of 
the air sacs, with more or less destruction of their septa, 
and a consequent associated increase in the bulk of the 
lung hypertrophy, and in this respect it differs from 
vicarious emphysema, and receives the designation ' 
substantive. 

The atrophy of the septie and dilatation of the air 
vesicles results in an obliteration of the capillaries, a 
limitation of the aerating surface for their ramifjcations, 
consequently there is an interference with the flow of ' 
blood through the lungs, and the many consequences of , 
venous repletion ensue. From an etiological standpoint 
1 frequently the sequel of chronic bron- 

it is also a sequel of recurrent attacks of asthma, 

is developed in those who have played for ye 

i instruments. 
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These various causes result, in one way or another, 
in the gradual increase of the residual air in the lungs, 
from the difficulty in performing expiration. It is 
essentially a chronic malady, but in its course subacute 
attacks of bronchitis occur, which much augment the 
difficulty of respiration. The bronchitis results in the 
greater or leas blocking of the bronchial tubes with cells 
and mucus. The air is drawn into the chest by the 
power of the inspiratory muscles and the pulmonary 
elasticity, but the air cannot ho easily pass out again. 
It is this which in the course of the disease so much 
annoys the patient ; hia whole effort is to force the air 
out of the pulmonary tissue. The effects of emphysema 
are manifested in twofold guise, the local tissue changes 
and in the general symptomatology. 

The obliteration of the blood veaaela results in the 
sense of constriction in the chest, the dysjmrea, the 
anxious look, the bluish lip, characteristic of emphyse- 
matous patients, and consequent upoa this results the 
dilation ^r dilated hypertrophy of the right side of the 
heart. 

The manifold effects of deficient oxidation are too 
numerous tfl mention here, but prominent is the lesion of 
fatty degeneration of the tissues. The imperfect cir- 
culation in the chylopoetic system results in imperfect 
aaaimiiatiou, indigestion, tympanites, and all along 
the lapse of years befbre the patient succumbs is 
a liabihty to repeated attacks of bronchitis from the 
continued repletion of the radicles of the pulmonary 
artery. In the end -transient dropsies may indicate 
the overloaded state of the right heart. The appre- 
ciatioB of the local tissue changes is the aim of the 
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f liTsical diagnostician ; let us at once proceed to this" 
study. The physical signs are bilateral, unless there 
jftre chronic lesions in one lung such aa to forbid its ex- 
When, for instance, one lung is cirrhosed, or 
.tly collapsed from unyielding pleural adhesions, it 
JBcommontofindeuiphyseniaof the other lung.* The in- 
crease in bulk of the lung results in a, displacement o 
the liver downward to a variable distance ; the heart is 
displaced downward, and the enlargement of the right 
ventricle increaaes the size of the area of cardiac dullnesa, 
to the right of the sternum, evidenced by pulsation of the 
right ventricle in the epigastrium ; of less importance we 
have displacements of the stomach and spleen. These 
latter facts are interesting in view of the tympanites and 
indigestion of emphysematous patients. Finally the in- . 
crease in bulk uf lung results in the bulging of the lungB i 
sbove the clavicles, especially during coughing or power- 
ful expiration, and the heart and liver are enveloped so 
that their outline can scarely be defined by percussion. 
Percumon results in a widespread tympany, of a pitch 
which is variable, dependent, of course, on the degree of 
emphysema, and the consequent loss of pulmonary elaa- 
tioity and increase of pulmonary tension. It is always 
& lower-piic.hed note than can be developed over pulmon- 
ary cavities, sines the tension is never so great, nor is 
the elasticity as completely destroyed. It is a higher 
pitched tympany than the stomach, since the size of the 
cavities containing the air are smaller, and the vibration 
of the pulses of air is necessarily shorter. The nor- 
mal areas of liver and cardiac dullness are obliterated, i 
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and in place only tympany will be developed, but the 
tympany will be often more high pitched at these situ- 
ations. 

AvimtUation. — The quality of the respiratory murmur 
is variable, proportionate to the amount of hypertrophied 
tieeue. If the emphysema is general and pronounced, 
the respiratory murmur is lost. Since the vesicular 
structure is permanently distended with residual air, we 
do not hear the vesicular part of inspiration due to 
gradual vesicular expansion as in health. We do not 
hear vesicular collapse in physiological states ; in this 
lesion there is no vesicular collapse, and since the 
bronchial tissue is muffled, the respiratory murmur is 
extremely feeble. Thechiefalterationtheuis in rhythm; 

e inspiration being audible as a short sound, in reality 
it is prolonged, the expiration notably prolonged, possi- 
bly somewhat interrupted. The most important fact to 
remember relates to the pitch of expiration which is 
low, while if there is consolidation the pitch is high. 
Frequently, however, the amount of vesicular emphyse- 
ma is proportionately small, while the antecedent bron- 
chitis has wrought more or less extensive bronchial 
alteration, dilatation and thickening; the evidence by 
auscultation reveals in these cases much more of a 
broncho-vesicular or harsh respiratory murmur than 
previously described. Cases of emphysema are frequent- 
ly associated with riles, more or less numerous, from 
inter-current bronchitis, to which allusion will be made 
subsequently.* 

* Emphf sflmiui preceded by broncbitia dre oflea cumprebended In thu RT^up 
ot broQcho-pnenmonloa, but io truH eiupbjaema tbere Ib rurely n lubdimcy to 
chronic cobBolfdntion, alUioagh deaUi may occur from pDeumonla- 
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^^HT Vocal resoDance and fremitus are negative, the dif- 
^^^B&Bion of the voice yields a distant vocal resonance of 
^" normal quality. In the cases in which there haa been 
prior bronchitis, the vocal resonance is harsh. Vocal 
fremitus is naturally much diminished, nearly as much 
as in pleural effusion, but the associated physical signs 
separate the condition very widely from such d 

Inspection and Mensuration. — By these combined 
methods we study three modifications which belong to 
the natural history of emphyaema. lat. The bilateral en- 
largement of the chest of general substantive emphysema. 
2d. The unilateral enlargement due to supplemental 
emphysema. 3d. The pigeon chest modification of 
rachitis. In the first condition of general pulmonary 
emphysema, the modification is so marked that the im- 
pression of the tendency toward dilatation is obvious. 

Speaking of typical cases, full inspiration after over- 
coming the obstructions inflates the chest to its utmost 
capacity. This of course elevates the ribs, and causes a 
transition of the elliptical into the circular form of chest. 
The antero-posterior diameter of the chest is notably in- 
creased, the vertical diameter Is lessened. In a well- 
marked case of emphysema the thorax is in a state of 
distention beyond that which would have been produced 
during health by the deepest possible inspiration. Then 
comes expiration, associated with powerful diaphrag- 
matic contraction ; the lower ribs, which are free to 
move, are drawn inward to such a degree that there is a 
distinct sulcus furrowing each side of the chest, running 
obliquely forward; or the entire inferior portions of 
both sides of the chest are drawn inward, so that the 
■ -Upper portion having become circular, tlie whole chest 
Q appearance not utiV\V& a. 'ttrar'Si., "?*>i\,'i3ii. 
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further, the upper part of the sternum being less free to 
move than the inferior part, there Is a, species of arching 
forward of the sternum, and a sinking inward of the 
lower portions of the hone. To give fullest scope to in- 
spiration, the spine arches forward, sometimes so as to 
render the sternum nearly vertical, and the front of the 
chest appears flat; the ahouldera follow the spine, and 
thus a stooping posture is encourged. The resiliency 
of the chest in marked cases is so nearly ni) the breath- 
ing is thrown on the upper part of the lung, and respi- 
ration becomes superior thbracic, bnt on the whole, the 
breathing in a typical case is so feeble that the ciieet walls 
scarcely move. Of course, there may be at times some 
diaphragmatic movement discoverable. In snch cases 
the sternum and ribs which have become united by 
ossilication of cartilages (see works on Practice) move 
up and down as one piece during the expansion of inspi- 
ration, while the inferior ribs are drawn inward during 
the descent of the diaphragm, to expand again on ex- 
piration. There is also a noticeable movement of the 
intercostal spaces. In extreme cases, aa I have said, 
respiration is so feeble that the interspaces are on a level 
during the period of pause, and the pulmonary elasticity 
is abrogated. It is in these cases only that the tissues 
sometimes bulge on ingpiration. In less marked cases 
the eccentric thoracic resilience is opposed by some re- 
maining pulmonary elattieity, and while the cke»t walU 
are carried outward, the intercostal timues are drawn in- 
loard during in^iraiion, and bulge oviward during &e- 
piraiion.* 
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; cannot discover by inspection the 

Lspex beat in its physiological position. On the contrary, 

! impulBC of the heart ia obeerved in or near the 

r ^igastrium ; it is not an apex beat, but is the pulsation 

[ eRUsed by the thud of the enlarged right ventricle,* 

Q of the greater includes the less ; mark 
well the departures lh)ni a healthy standard toward the 
emphysematous type of chest. It will, in cases of 
phthisis, furnish the key to the estimation of the in- 
fluence of bronchitis in its parentage, and give valuable 
aid to the therapeuais. 

2. Unilateral Enlargement. — Its etiology ia much the 
same as bilateral enlargement, though it is not so con- 
stantly substantive ; its causes are those which demand 
supplemental activity of the lung ; for instance, disable- 
meat of opposite lung, pleural effiiaion, etc. 

The only point worthy of attention pertains to men- 
Huration. Circumferential measurements of the one op 
both sides are obviously capable of yielding results ; but 
when' one side is to be compared with the other by 
measurement, remember " that considerable increase in 
.Hie sectional area of the chest may occur, and the 
liength of the periphery remain the same by the passage ' 

f the elliptical form into the circular, and next, that 
Lihe displacement of the mediastinum, which accompa^ 
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niea unilateral enlargement, thrusts the heart into the un- 
affected side. Add this consideration too, that the wails 
of the healthy side must follow the antero-posterior 
projection of the diseased side, and then it will be plain 
why, OB a matter of fact, the perimeter of the expanded 
side often measures very little more, nay even less, than 
that of the side which is not diseased."* A tracing 
on paper, by indicating not merely circumference, 
but also shape, affords us the true means of recording 
the amount of unilateral enlargement. 3. The pigeon 
and rachitic change referred to in the section on inspec- 
tion of the normal cheat, is often associated with more 
or less emphysema, usually consequent on the bronchitisj 
due to the effects of imperfect pulmonary expansion, to 
which the deformity renders them liable. 

Inspection at once recognizes these deformities, and 
directs attention to incident pathological changes, which 
in turn reflect light upon the results of auscultation and 
percussion. 

Diagnosis. — In view of what has been said, the diag- 
nosis is not likely to occasion difficulty. The principle 
conditions resulting in considerable thoracic enlarge- 
ment unilaterally, viz., pleural effusion, or rapidly de- 
veloping morbid growths in the lungs, or the pleura, 
are simply differentiated by percussion. 

Pneumothorax is probably the condition most likely 
to be confounded with it. (_8ee Pneumothorax), Bi- 
lateral enlargement from this cause would be nearly 
incompatible with life. 

Atrophic Emphysema. — Allied to the preceding 
group is another form of emphysema, in which that 
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pathological state ia ultimately linked with atrophy of 
all the pulmonary tisHuea, and with atrophy and fatty 
degeneratirtn, not only in the lungs, but aa a wid 
degenerative change, including especiaUy fatty degener- 
ation of the heart muBcle. We find in these caeeB, 
atheroma of the arteries, arcus senilis, defective nutrition, 
loss of appetite, with deranged functional activity of the 
liver, loss of sleep, dyspnoea, all developed largely in 
consequence of a fatty degeneration of the heart,* and 
ultimately associated with its symptomatology. We have 
igh and evidences of bronchitis dependent on the en- 
feebled circulatory power, and sometimes areas of positive 
congestion. The tout ensemble is almost exclusively 
iddle or advanced life, but sometimes these 
changes occur in those in whom alcoholism, syphilis, etc., 
have engendered in early life these degenerationa, com- 
monly the dealings of the hand of time. It also occurs 
not rarely as a consequence of the arrest of previous pul- 
monary phthisis, and as such has been alluded to in oni 
accounts of the tissue changes of that disease, and it iv 
sketched as an independent change under section (e) 
page fifty-four. The pathological condition being under- 
stood the physical signs by auscultation and percuBsion 
may be found under the grouping of subacute or chronie 
pulmonary tissue changes in advancing phthisis. Wfl 
have here to note that it occurs as a bilateral, as well aa 
a unilateral process, and that inspection b very helpfiil 
in diagnosis. Inspection usually includes : let. A uni- 
versally Battened chest anteriorly. 2d. It has all the 
fixed inexpansible look of emphysema with the changes 
in ci>stal cartilages. The stemo-niastoid muscles stand 
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out strongly against the sunken supra-clavicular spaces, 
unless they are bulged by a forcible expiration. 8d. 
The diaphragm is depressed ; there is epigastric pulsa- 
tion. 4th. The heart is covered by lung, as in hyper- 
trophic emphysema. Finally, we must arrive at an ab- 
solute diagnosis by exclusion. 
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Fundamentally considered, rSlee are adventitious or 
sounds, which are devehiped in the pulmonary 
one of four ways, and can be classified into 
two groups. 

Group. I. Rales. 

lat. By the transit of airjihrough fluid in the bron- 
chial tissues, or pathologicai excavations in the pulmo- 
nary tissue. 

2d. By the transit of air through bronchial tissue, in,, 
whioli the natural calibre of the tubes ia diminighed. 

3d. By the entrance of air into the vesicles. (Infrft- 
quent) 

Group II. Frictions. Sometimes called pleural rfiles. 

4th. By the alteratiooa of the surfaces of tissues 
which come in occasional contact, normally smooth, but 
which are pathologically roughened. The apparent 
quality of the sounds is the single basis of the claeaifi- 
eatioQ. Id both groups the sounds may be defined as 
■klings or rdles. 

In group second the r&les possess a distinct, nibbinff' 
quality, so that they are termed frictions. In both 
groups the sounds are designated by the terms dry and 
moist rdles or friction sounds, because of the impression 
they make on the ear. All moist rales developed in the 
bronchial tissues are also described by the adjectives 
large, small, and intermediate-sized rales. 

Another cardinal conAitwi^ fc^ "iwi 
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r41es is, that the more perfectly respiration is carried on, 1 
the more eatisfactorily clear will the sounds become. 

It is a common observation, that on quiet, i.e. (oft 
feeble), respiration, no adventitious sound can be heard, ' 
but as soon as deep respiration is attempted, at once th' 
r&les become plainly audible. 

la take up the first class, moist rdles developed ii 
the broneliial tissue. It is plain that the generic term 
fluid may stand for mucus, for pus, for blood, or any 
Otlier liquid ; at the same time the quality of the liquidi ' 
has to do with the size of the r4Ie, which is smaller, th© 
store tenacious the fluid. The size of the r&le depends 
on the location in the bronchial tree at which it is 
generated ; the larger the tube the larger the r&le ; when 
there are cavities developed in the pulmonary substance, 
the transit of the air through the fluid therein creates 
a large moist sound, compared rationally to a bubble, or 
jingle, which may have an amphoric echo. It is pre- 
cisely upon this simple plan that the nomenclature of | 
moist rAles has been more or less minutely attempted. [ 
The sequel of efforts at inclusive designation has led to i' 
much complication. Regard all nomenclature as tenta- 
tive ; christen the r^es on the basis just stated ; using 
the word mucous as a generic term sanctioned and de- 
fined by precedent as inclusive of the many varieties of 
liquid occasioning r&les. 

Simply for convenience of description we would sugv. 1 
geet the following classification : — 

Muco«s rales, large 1 „ Ung.m^y have amphoric echo, 

bubbling) 
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^^H Amphoric riles are to be classed as indicative of larg^^^H 
^^V fur-coutaiuing cavities, possessing tliin walls containiagf^^^H 
fluid, connected with an air tube. A metallic tinkle ^^^^ 
is a bell-like mucous sound, which can be artificially 
developed by striking sharply with a pin a metallic 
glass or porcelaiu cup. It ta a isound developed by the ■ 
F splashingof particles of fluid in a cavity which possessnfl 
1 thin walk and is freely supplied by air. It can alsoH 
'arise trom the splash of mucus falling into a cavity. I 
Tense walls pertain to conditions which are found ial 
I pneumothorax, when the opening into the lung is patu- 1 
lou3 or in a very large cavity with thin walls at the ' 
I top of the lung. It is possible, but extremely unlikely, 
I to hear a metallic note imparted to a large mucous rile 
developed in the bronchial tubes. 

The second elasa are essentially dry rSIes, thoy areJ 
called 
Sibilant or high-pitched hissing r&les. 
Sonorous or low-pitched snoring riles, 
according to the size of the air-passage in the bronchial 
tubes in which they are generated. These riles are 
I developed by the transit of air through the bronchial 
tubes, which are narrowed by a swelling of their lining 
\ mucous membrane, or by a large plug of tenacious 

mucus. This explains the fact that they are sometimo: J 
I displaced by coughing. The sibilant riles have a^fl 
I grades of quality ; whistling, cooing, hissing, piping^ J 
r sawing, fluttering, are all terms used for their deaigna»'fl 
I tion, according to the fancy and verbosity of the otefl 
I server. I 

I Class three. These riles are vesicular, caused by the J 
p levering of the walls of the vesicles rendered aiSbAtw 
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by small amounts of adhesive fluid. They are called 1 
crepitant rdles, a sound which resembles the clicking I 
caused by the lighting of a chandelier by electricity. lb f 
can be imitated by the rustling of the finest silk, or t 
rubbing of the hair between the fingers, close to t 
ear, or by separating the thumb and finger rendered 
adherent by mucilage. The sounds are hoth dry and 
moist. The dry crepitant rfile is almost limited to the 
incipient stage of croupous pneumonia, when exudation 
is just beginning to be poured out into the veeicles. It 
ia characteristic of this rdle to be developed all over the 
site of inflammation, and it will be remembered that 
an entire lobe, or at least a large section, is evaded in 
this disease. 

The moist crepitant rfile is somttimes heard in condi- 
tions of cedema, at its very outset, but the sound is bi- 
lateral and soon becomes a subcrepitant Me. More- 
over, it is associated with the general conditions pre- 
disposing to cedema of the lungs. The friction rfile' ii 
dry or moist, according to the stage of the pleurisy in ' 
which it is developed. 

The dry friction rSle is in quality a rubbing sound.. J 
It has been compared to the creaking of a new leath^ I 
shoe ; it is nearly always a grazing, or tearing, or grat~l 
ing sound. The moist friction ia developed when seroui 
surfaces, whether pleural or pericardial, are a^pproxkl 
mated, and rub against oue another, especially in thsl 
early stages of inflammation. It is a very fine crack- A 
ing sound, ufl^n acoudieaUy indistinguishable from tba 3 
fine, moist, subcrepitant rile within the lung. Theae * 
t&les manifestly occur both with respiratory and cardiac 
ihythm. They must also be diflerentiated &om intra- 




I 



BALES. 103 J 

■pulmonary riles. Let ua elaborate these points : 
With reference to their differentiation from introrpvlmih 
WiryrAtes. 

Dry riles frequently, and moist riles occaflionall y, give 
rise to a fremitus wMch is not only audible, but which 
can be felt. In some cases of chronic bronchitia, moist 
riles give riee to a fremitus, but the many marked evi- 
dencee of bronchitis prevents any eoniusiou. 

The true frictions are pre-eminently superficial sounds, 
and the respiratory murmur, with or without riles, can, 
vith practice, be determined to be a beneath sound, 
developed in the deeper tissues. They are essentially 
grazing sounds, that is, of come-and-go quality, not com- 
mencing with inspfration but toward its close, and 
ending before complete expiration. The rubbing, or 
harsh quality of the creaking or grating varieties of 
friction are easily recognizable by the above means 
alone; not so the finer forms. In addition, therefore, 
observe, they are not influenced by the succussion of the 
act of coughing. 

They are developed usually over the inferior portions 
of the chest, anteriorly or posteriorly, and frequently 
over a limited apace. They can often be abolished by 
the following manceuvre, first suggested independently by 
Dr. Van Valzah, and the writer. When the chest ia 
fixed, especially at the lower two-thirds, by the embrace 
of an assistant, or even by tightly drawn adhesive 
plaster, and the ear or the stethoscope is applied over 
the doubtful sounds they will be found to have dis- 
appeared, if of pleural origin, but to be still discernible if 
bronchial riles. Further, if pos-^ible, cause the patient 

incline to the opposite side to that diseaaed,and plaoe'. 
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the hand of the diseased eide, on the head, thie puta 
pleura in a state of tension, and often will obliterate 
friction r^e. 

To differentiate pleural from intra-pulmonary r&lea 
is sometimes imposeible, especiaUy with the finer forms. 
To recapitulate the methods most approved tfl distin- 
guish points of difference, 1st, the fixation of chest as 
described. 2d. The influence of coughing. This will 
disperse or alter the size and location of iotra-pulmonary 
riles, but a friction sound will be unchanged.* 

On the other hand, the grazing quality of the pleural 
friction, and its association with but a portion of either 
respiratory movement, even on fiill respiration, will in 
moBt ca^cs enable us to discriminate. 3d. The ear must 
be trained to observe sounds generated on different 
planes of tissue. 4th. The association of the other 
IS of diagnosis of acute or chronic pleurisy, or peri- 
cardial diseases must be invoked. 5th. Especially 
note the associations of these rSlee -with limitation of 
expansion observed by inspection in acute pleurisy, or 
the retractions observed in chronic pleurisy. 6th, The 
etiology of pleurisies or pericarditis must be studied. Di- 
agnosis between friction rMea of respiratory and cardiac 
rhythm is considered under the section on diseases of 
pleura and pericardium.f Having defined the attributes 
of rflles, it ia next in place to study the conditions under 
irhich they are developed. In all the varieties of sub- 
acute or chronic inflammations of the lungs, rftlea are 
developed as the result of the softening of the inflarama- 
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tory new fbnnationa, or as the result of intercurrent j 
bronchitis, acute or chronic. Our study includes the I 
moist rdles in first and second classes of the first group. 
Acoustically it is impossible at times to decide whether I 
the rftles are the harbingers of the softening of the re- 
sults of inflammatory action, or are the expression o 
intercurrent bronchitis. In making differential inferen- 
ces observe some of the following propositions : (a) If I 
the riles are harbingers of softening of the lung tissue, 
ere long cavities with gurgling rftles, and appropriate 
auscultation and percussion, will attest their etiology. 
(b) Moreover, they will be limited to the areas already 
designated by auscultation and percussion, as the areas i 
of inflammatory new formation, (e) The higher range | 
of the thermometrical record indicates the softening of the 1 
inflammatory new fl)rmatiou, rather than bronchitis, 
bilant and sonorous rdles are frequently heard in the j 
of phthisis, indicating either an intercurrent bron- 

itiswith swelling of the mucous membrane, or the plug- 
tube with mucus. Rftles which are bilateral 
may be ascribed to intercurrent catarrh, although local 
phthisis may exist — since the phthisical are very prone . 
to this inflammatory process. 

Collateral deductions may be drawn, if the history of I 
the cough and the progress of the case indicate a pre- f 
ponderance, or the sole dominion of bronchial inflam- 
mation at the time of observation. Finally, there is one I 
helpfiil point of general application. If there are evidcncea [ 
of consolidation, and the rSles are small, not very n 
Hubcrepitant, crackling, and localized, the site of tissue I 
modifications, they are usually due to the softening of I 

leeay deposit, for it is in the varieties of phthisis 
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volving vesicular tissue that this confusion ia most liable 
to occur. The subject is important, eiuce the prognosis 
and treatment depend largely on the decision of the ob- 
server. 

In incipi^it textural modifications iu the lung — early- 
phthisis — it is well to await the advent of crackUng, or 
some species of moist rdle, before deciding that the evi- 
dences of percussion and auscultation relegate the tissue 
modifications to some group of phthisis. In these cases 
very often these rSles can only be excited by the act of 
coughing. Subcrepitant riles associated with hypostatic 
congestion, due to the exudation into the finer bronchial 
tubes of serum, are heard bilaterally, but are differ- 
entiated from bronchitis by their association solely 
with posterior and basic portions of the lungs, and by 
their association with special states;* ftom true pneu- 
monia, by their association with these special systemic 
states, but also by the absence of sufficient dullness or 
bronchial breathing. RfLles of some finer order are 
associated with atelectasis, which condition is recognized 
by the distinct association of atelectasis with catarrhal 
pneumonia, capillary bronchitis, or pressure on air 
passages leading to involved district. For appropriate 
evidence by auscultation aud percussion.^ 

Hemorrhagic infarction, during the stages of soften- 
ing, can naturally give rise to many species of r&les. 
Diagnosis is made by the association of pathological 
coni^tion with the causation (see works on general 
pathology). 

UDbd un percaaflloD daring beld-tu^pimclDti ^11 BepAnitij hypjaUtic coai^eotlua, 
mod ptutibl/ the otbsr coiidiClon^, ftjm truooauoUdatloa. 
fSMpigdt tmlingar ths dlngniiU of hyp^UUc i: iiij^ullou by auscultuUiia 
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Csvitiea.— When these are filled with fluid, naturally 
all kinds of splashing sounds, from small to large gur- 
heard. Similar rS.les are eometimeB audible 
in bronchorrh(£a. Thediagnosisof cavities does not hang 
upon the species of riiles heard. If bronchiectatic caivi- 
ties exist they may be recognized and differentiated by 
signs already stated. Finally, simple dropsy (cedema) 
of the pulmonary tissues can give rise to riles which 
will be fine and moist, since they are generated in the 
finest bronchioles, or even may be developed in the inter- 
vesicular tissue during the infiation of the lung. These 
rfiies ore stamped with their true import by remarking 
that they are associated with heart disease, valvular or 
testural kidney diseases, or by the association of dropsy 
of the general cellular tissues, or eflSision into the 
Bftcs of the body, or with tumors causing presaure on Che 
respiratory tract.* 

A moist crepitant rfile can be heard at times in statee 
■of hypostatic congestion or cedema. The r^le 
indistinguishable Irom a subcrepitant r&le developed in 
the finest bronchioles. There ia also one point which 
will bear reiteration in this place, viz., that pulmonary 
rfiles may be heard in inspiration and expiration ; in 
doubtful cases, insist on full infiation (often to be secured 
only by requesting the patient to cough) before giving 
an opinion. 

In acute consolidations; — 

First. — Croupous pneumonia — The dry crepitant rlile 
tB heard during the initial states of consolidation, but 
mvariably disappears when consolidation is complete. 
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One muBt auscult very early in the case to secure this 
rile, but sometimes the area of pneumonia extends, and 
then crepitant ritles precede the involvement of new 
districts of tisaue. (See Pleurisy, for diagnosis of pleuro- 
pneumonia.) Study especially the general symptom- 
atology, with the physical diagnosis, in this disease. 
Tliis is very important in the aged, in whom the ther- 
mometrical record is apt to be low. In these cases 
the advent of the r^lea, and the associated signs by 
auscultation and percussion, must be studied, as well as 
the immediate results of a physical exploration. The 
acute catarrhal pneumonia, with its rapidly developed 
diffused areas of consolidation, is always associated with a 
widespread development of subcrepitant and mucous rales. 
It is a disease which not infrequently occurs in children, 
and ia aaaociated with a collapse of neighboring pulmon- 
ary diatricta. {See Capillary Bronchitis.) In adults it is 
also always linked with descending bronchitis, but is 
more frequent as a subacute or chronic process, as the 
forerunner of some form of phthisis, or it may occur in 
the course of emphysema. 

The space at our command renders it impossible to 
enumerate al! the conditions fevorable to the outbreak 
of rfilcs. The hints given we intend as suggestion to 
induce the reader to fix his attention on the natural his- 
tory of rfllea rather than on the isolated cause of their 
genesis. 

The rales not associated with some of the groups of 
phthisis or cedema are the rftles in which pathological 
change is solely confined to the bronchial tubes. The 
division, of course, relates primarily to acute and ehronio 
bronchitis. In acute bronchitis the sonorous r&Ies are 



1 the larger, the sibilant rdles developed in 
the smaller tubes, and are occaaioned by the swelling of 
the mucous membrane lining the, tissues concerned, or 
the preeence of tena<;ious mucus. After the initial stages 
of congeation are pa^ed exudation is more fluid, swell- 
ing more or less rapidly subsides, and the various grades 
of mucous rales appear. The sibilant and sonorous riles 
become scattered and less numerous, and finally give 
place altogether to the moist rftles. lu the chronic 
phases of this disease the sonorous and sibilant r^es may 
be associated with the mucous, since there may be more 
or leas permanent bronchial thickening or transient 
plugging of the tubes. RAlea indicative of bronchitis 
are said to he always bilateral. This depends on 
whether the bronchitis is simple or is associated with 
some form of phthisis or conditions affecting tissues 
other than the bronchial. The proposition then is : in 
simple bronchitis, acute or chronic, the rAles are bilateral, 
since r&les indicate simply fluid in the bronchial 
tifisue. If other processes are associated, diflerentiation 
is based by comparative study of symptomatology and 
physical examination. In inflammation of the bronchial 
tissues only, the other evidences fiirnished by auscultation 
are harshness of otherwise normal respiratory murmur, 
perhaps even broncho- vesicular breathing, produced by 
the changes in the bronchial mucous membrane. There 
is never the concentration of quality nor the elevation 
of the pitch indicative of condensation of the pulmon- 
ary subfjtance. Percussion is negative. The resonance 
is normal, or presents such slight elevation of tone as to 
he insignificant. 

Vocal fremitus and resonance are unchanged from 
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normal standartls described. In concluBion, we again 
advise a carefiil study of those cases in whtct the fine 
mucous riles are present, especially in cases of bronchi- 
tis complicating emphysema. 

Ascertain whether they are indicative merely of bron- 
chitis, or whether they indicate patches of catarrhal con- 
solidation. Study chiefly the expiratory sound of the 
respiratory murmur. This is hw pitched in simple 
bronchitis, but high pitched in proportion to the amount 
of consolidation. The quality of the respiratory mur- 
m\ir becomes concentrated, converting the breathing 
into the bronchial type. In slight emphysema these 
changes may be recognized by auscultation long before 
percussion is available. This is owing to the extensive 
distribution of the vesiculo-tympanitic resonance. But 
a trained ear and the use of Iig;ht percussioD will render 
percussion nearly aa useRil as auscultation, and respira- 
tory percussion is very useful. (See section. Respiratory 
Percussion.) 

Capillary bronchitis is a disease of the two extremes 
of life, childhood and old age. 

The exudation occupying the finer bronchial tubes, 
we have two very necessary results, excessive dyapncea, 
and the finest bronchial subcrepitant riles, and in these 
two particulars we find the cardinal difference from 
ordinary aciUe bronchitis. 

In children its advent is often so sudden that some 
laryngeal alfection is suggested, such as croup or cedema, 
but auscultation will speedily prevent this mistake. 

It is apt to be confounded with and followed by acute 
catarrhal pneumonia, especially if it occurs us a com- 
plication of measles, pertussis, or chronic catarrhs. We 
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■.ttitist BtLj that it is oiten impossible to distinguish it posi- 
f IJTely trom catarrhal pneumonia. We refer to tha 
diapter on physical diagnoaia of that disease, only adding 
that capillary bronchitis is attended by a lower ther- 
mometrical range than the catarrhal pneumonias.* 

In adults, the chief source of error will arise from the 
confounding of this disease with cedema, or hypoBtatio 
congestion. 

Our suggestion again is that a diagnosis is materially 
aided by a study of the temperature, which is higher 
bronchitis than ia commonly the case in the above pro- 
cesses. Again, a diagnosis may be made by excluding 
the predisposing causes to oedema or hypostatic pneu- 

So far as hypostatic congestion is concerned, these 
have beeu already stated. 

(Edema, if acute, is sometimes the result of sudden 
congestion of the lungs. It is more commonly chronic, 
and consists of eflusion of fluid into the finer bronchial 
tubes, and the pulmonary tissue generally. It is asso- 
dated with dropsies elsewhere as the result of organic 
disease of heart, kidney, or liver ; in frequency, alwut in 
the order which the organs have been named, 
prominent characteristics are, in addition to the finer 
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r41ea, the expectoration of frothy mucus, and greatly 
embarraased respiration with intense congeation of the 
venous system, evidenced by the bluish lip, the feeble 
or noisy breathing. In acute tedema death speedily 
terminates the scene. Chronic cedema may be persist- 
ent, and so are the symptoms. 

Asthma. — By asthma ia meant a spasmodic narrowing 
of the bronchial tubes, by contraction of circular mus' 
eular fibres. It is idiopathic without structural pulmo- 
nary disease, or symptomatic. Both forms are asao- 
ciated with all varieties of sibilant sonorous r&les, and 
after a longer or shorter time by all sorta of mucous 
rflles. These mucous rdles are partly the result of con- 
gestion of bronchial mucous membrane without indicat- 
ing inflammation. In this case they disappear soon afler 
the parosysm is past ; or they iodicatc the associtition of 
bronchitis with the spasmodic attack. 

The dygpnaa is expiratory in rhythm. It is true, there 
is an obstruction to the entrance of air into the lungs. 
But in the presence of a case we notice the chest ia fiiUy 
distended. The appropriate expiratory efibrts are, how- 
ever, inefficient, partly from the difficulty in expelling 
the air, owing to the spasmodic contraction of the bron- 
chial tubes, partly from the lack of stimulation to expira- 
tion on account of imperfect inspiration. The evident 
result ia the apparent exclusively expiratory dyspnoea. 
The lower parts of the cheat are fixed and altogether 
inmaovable. Few or hardly any abdominal respiratory 
movements occur, and since the diaphragmatic move- 
ments cannot avail, no anch movements are made, and 
the diaphragm remains depressed. It follows that the 
respiratory murmur is weakened, inaudible, or muffled. 



The heart suumU also becuiiie very weak, imlistinct. and' 
distant. 

It is desirable to group the instant features of the 
attack : First — Suddenness ; it often occurs at night 
patient may wake out of sleep with a fit of the disease 
on him, although a feeling of gradual suffocation may 
precede the attack. Second — Dyapncea, intense; the 
patient desires the windows raised, or walks about gasp- 
itig for breath. Third — The skin is cold and moist, the 
visible parts of a pallid or bluish hue, showing imperfect 
aeration of the blood. Fourth — The attack may last 
hours, and disappear suddenly, or for days, ameliorating 
during intervals, to again grow worse, at last termin- 
ating gradually. If it is symptomatic, the following 
are predisposing causes, although the exciting cause 
LfibBcure: it ie iuuouiated with cardiac lesions, BUch 
V'&tty degeneration, sometimes with valvular diseat 
■It is very commonly interlaced with emphysema* and 
I with clironic bronchitis. The diagnosis of idiopathic 
I or symptomatic asthma conaista in its paroxysmal char- 
I acter. (Edema and spasm of glottis differ in not being 
[ BSsociatod with wheezing. Laryngeal paralyi 
I detected by the mirror. There is alao aphonia, but the 
[Mridulous breathing is inspiratory, and there ia 
bsence of adequate chest symptoms. 
The preBSure from tumors of mediastinum, notably 
*nis, cause symptoms similar to asthma by pres- 
V'Bure on the pneumogastric nerves or on the bronchial 
\ tree. The diagnosis is only thoroughly established by a 
I diagnosis of the nature of the tumor. To know the diffi- 
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culty may be half tlie battle. Asthma acts 

of emphysema in early life. Asthma is also a sequel of 

emphysenia,* (See chapter on Emphysema.) 

Renal Asthma. — The asthmatic picture due to kidney 
disease occurs with these two differences, viz., the pulse 
ifi very rapid, without cardiac disease to account for it, 
and the air enters &eely the lungs. The asthmatic 
symptoma are traceable to the difficulty experienced by 
the blood in reacliing the air, due to a spasm of the 
arterioles of the lungs, instead of an obstruction to the 
air reaching the blood. The diagnosis consists by ex- 
clusion. Ist. Demonstrating the absence of any pleural 
effiiaion or other pulmonary cauae for the dyspnoea. 
2d. Demonstrating the absence of heart disease. Sd. 
By establishing the existence of renal disease, espedally 
those forms most intimately associated with prepondera- 
ting interstitial changes. As an important auxiliary 
to establishing the diagnosis of this form of renal disease 
by physical diagnosis, note the hypertrophy of the heart, 
and the accentuation of the second sound.f 

A dieord&r of reepiratory rhythm is the so-called 
" CheyneStokes" respiration. It consists in at first short, 
then deeper and more and more labored, respirations, until 
the paroxysm is at its height ; then becoming shorter and 
more and more shallow until the breathing is suspended. 

■" TruQ natbrnnllc Kliuroa maj both produce and be produced by a d[»ua of 
QlA hcdrt. But what it ofteQ called cardiac afllhrna la am alwKja a ^paBin of tbo 
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^e pause laflte &om a quarter of a minute to a minute, 
when the respiration begins again in the same manni 
first faint, then a little stronger, then again subsiding 
a descending scale, to end in the same stand-still. This 
kind of breathing b a very bad sign. It is apt to happen 
when, from some cause, the supply of arterial blood is 
out oiF from the brain or respiratory centre in the 
medulla. It is rare in diseases of the lungs, much mure 
common in fatty heart, in diaeases of the aorta, in tuber- 
eular meningitis, in affections implicating the medulla 
Bblougata, and in urueniia. 

The above is an excellent summary of our knowledge 
of this phase of respiration ; we would add, that in 
Bpoplexy at any site this sort of breathing may occur.* 

8ansom summarizes the cases in which this sign is 
fobacrved as follows; — 

"1st. Case^ attended with cerebral leaiona, viz., cerebral' 
hemorrliage, tumorB, unemia, shock fiom sargical injary, 
alcoholiBm, acute renal (liaeaae, tubercalar menio^tis. 

" 2d. CaseB attended with lea: one of the heart or great veasela, 
viz., ttttj degeneration, pericarditis, atheromatous, diseaae of 
nic anenri^m, valvular disease (douhle aortic, mitral 
dilated aorta coexisting, aortic regurgitation and ob- 
Btraction). Sclerosis of coronary arteries. 

3d. Caaes of certain acute febrile disease, viz., diphtheria ' 
(Hiltterhenner), tjphoid fever, (Wharry). A large portion of] 
cases occar in the male sex, and at a period of life over fif^, 
when degenerative changes are common, the exceptions being 
in the acute diseases which I have noted. I consider that 
the initial 1ea*oti is paresis of the rcnplnilor; centre, and 
though this paresis ma^ be produced by refles nerve inflnence, 
it is usually a direct exhaustion from cerebral cauBea."f 
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Acute Miliary Tuberculosis.* — There is much dispute 

over the jiroiitT meaiiinfi of the above title. Isolating 
the true pathology from the confusion, let it represent 
that general acute eruption of miliary tubercle, wliich 
ia distributed in and around the lulnUar structurea of 
the bftdy. In the lunga, in the 'sheaths of the arteriolcB, 
in the aheath of the peribronchial filaments, and in 
the lymphatic vessels. In this disease the distribution 
of the tubercle is very widespread throughout the 
body, including liver, epJeen, bronchial and mesenteric 
glands. 

The membranca of the brain enjoy an immunity in 
the adult, quite the reverse of the history of similar 
cases of tuberculosis in the chihi The intestines, too, 
may escape, or even if involved, death happens before 
much if any uleoratjon occurs, Thia ia an interesting 
titct, since it explains why diarrhtea is not a symptom; 
if, however, phthisis end in general miHary tuherculoeia 
a follicular catarrh or ulceration of the bowels ia fr&- 
quently found quite sufficient to account for a possible 
diarrhtea. In the lungs themselves the tubercle preeente 
itself in the localities indicated; studding them with 
the translucent gray granulation alone characteristic of 
miliary tubercle. At no point do we iind the tissue of 
the lungs consolidated ; on the contrary, they bulge with 
air and yet they do not colla|)se, showing the tissue ia 
more condensed than natural, and the lung feels u 
though infiltrated with fine particles of shot. In these 
cases the tuberculosis has developed itself from some 
caseous centre in the pleura or elsewhere. In other 
cases there may be in one or other apex a small, or per- 

•Jttw rwlJ(-»«mlR«™l,Jmnuirrai,lBH,i««pM. 
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Impfi a large, cavity. On examination the retraction of J 
the adjacent lung, and the proliferation of eonnectiva 
tisane in the neighborhood of the vomiae, all show that 
cicatrization has progressed considerably ; these lesions 
are the result of prior indamraation. There will 
be, perhaps, naore or less evidences of prior pleurisy; 
often there will be recent pleurisy, the result of recent J 
tubercle. Now the effect of the tubercle deposited I 
in the lungs as described diminishes the calibre of 1 
the arterioles, the aeration of the blood is less per- I 
feet; a point to be kept in view for subsequent refer- I 
ence. 

Physical Signs of Percussion. — All over the chest, ! 
on both sides, a vesicuio-tympanitic resionaoce is aud- I 
ible, sometimes in patches the size of a silver dollar; 
Blight dullness can be developed, anteriorly or posteriorly,, 
but this is not constant. 

AuBOultafion su^esta an exaggerated respiratory 
murmur, with feeble expiration, of the type heard in 
emphysema, or in supplemental action of a healthy lung 
when its fellow is disabled ; nowhere is the breathing 
bronchial. With this you can hear, on inspiration alone, 
numerous fine, slightly moist rfiles, similar to the crepit- 
ant riiles of pneumonia, but moist. Moreover, they can be 
heard at both apex and base of both lungs. They also 
remind one of the capillary r&lea of bronchitis, but 
capillary bronchitis is attended with copious expectora^ 
tion, and is apt to be associated with the chest and heart 
alterations of emphysema, or the preesistence of Bright's 
disease, etc.* Sometimes dry sonorous and sibilant rSles 
e heard. If there be cavity at apex it is diagn<«- 

* Sm chivtcr oa Empbjv-mii. 
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ticated by appropriate phenomena. Let us not be mia- 
nnderatood. We acknowledge the existence of tuber- 
cular chronic phthiaiB, also of acute tuberculosis, as 
complicating the causes of advanced cases of chronic 
phthisis, catarrhal and tubercular. We now speak of 
the general acute outbreak, with few, slight, or al)9ent 
chronic phthisical lesions. The pathology of the disease 
sheds much light on the physical signs. The develop- 
ment of the r&les just described occsrs from the irrita- 
tion of the bronchial mucous membrane and consequent 
moderate catarrhal exudation int« the finer bronchial 
tubes. If there are friction rfiles they will be dry, 
and ])erhap8 some restriction of the movements of the 
chest will occur by comparing the sides, but both lungs, 
nevertheless, expand and retract. The dry pleurisy ia 
especially indicative of a tubercular pleurisy. In reflect- 
ing on the quality of the percussion resonance and 
respiratory murmur, remember that the vesicles are 
hyper-distended, as in emphysema. The respiratory act 
is imperfect, because of the obstruction to the ejcit of air, 
due to the catarrhal secretion in the finer bronchial 
tubes. The physical signs do not indicate consolidation 
in any of its forms, and the tout ensemble of the caea 
does not indicate the ordinary forms of bronchitis. Let 
such physical signs be appropriate to acute miliary 
tubercle when combined with the general symptoma- 
tology. Considering these as briefly as possible, the 
cough is not attended with much expectoration, without 
hemorrhage ; if there be any sputa it is frothy mucus, 
email in amount. The scanty sputa is readily under- 
stood when we reflect that the amount of bronchial 
catarrh produced by the presence of tubercle is alight. 
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^^H The fineness of the r&les is thus expiained, especially 

^^K since pneumonia is out of the question as well aa cedema, 
^^B General Symptomatotogy.—Sweatiugis a most marked 
^^H symptom; it is almost uncontrollable; it is so profuse 
^^M as to drench the clothing of the patient and the bed 
^^B in which be lies. The sweating and condition of the 
^^H skin has always reminded me of the sweating of the 
^^V death agony, and possibly a similar explanation will 
^^H serve us. The pulse is a most salient symptom. It is very 
^^^ rapid — perhaps 144 per minute — and this rapid beat is a 
^^H sustained feature during the entire cimrse of the disease. 
^^B It is never, in typical cases, below 120, aod varies 
between this and 144 to 150. This persistently rapid 
pulse is a fundamental aympt<)m of the malady, and is 
^^^ most unvaryingly present. Many writers allude to it ; 
^^L all do not give it the diagnostic prominence here as- 
^^B signed. The pulse is also small; often it is thready. The 
^^^1 temperature record is of great value. The ninge 
^^M is from 100" F. to 103^° F. during the disease. Ib 
^^^^ the week before death (for this disease is fetal) the 
^^^P temperature may fall to 97" F., to rise in the evening to 
101° F.; but daily in that week it will be found below 
99° F, This is very constant. Another valuable 
I symptom is in the dusky hue of the face ; at times it is 

^^~ quite flushed, as in typhoid pneumonia; at times it is 
quite pale. The flush is seen often to come and go in, I 
change of position. The general surface of the body in 
the later atugee of these caeea is also dusky, and often 
the appearance of the patient will forcibly remind one 
of the cadaver after death from a blood disease. Per- 
haps the interference with the pulmonary circulation, 
due to the distribution of the tubercles, may explain 
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^^H this appearance of tlie body, and also the jiequenoy 
^^M the pulse.^ 

^^M There is always more or less dyspncea, apparent); 
^^H without adequate pulmonary lesion other thau the 
^^H tubercular distribution. Possibly, this distribution may 
^B explain the symptom. The duration of miliary tuber- 
culosis is from six to nine weeks, usually the shorter 
period. Especially search for evidence of prior suppura- 
tive inflammation. Examine the glands of the neck ; 
note if scrofulosis or consumption are hereditary in the 
family of a patient, for the connection between these 
'conditions and the diaeaae is very intimate. Some forma 
of prior inflammation, usually in a cheesy state, forma 
the nucleus tor absorption and the lighting up of tuber- 
culosis at the smallest provocation. 

In cases of general tubercuh>sia ccmplicatiiig consuiup- 
tion, the phyHical nigus of the antecedent phthisis often 
mask the none too characteristic physical signs of thepres- 
ence of the complication. A similar symptomatology, 
however, prevails, but with modifications induced by the 
presence and preponderance of the catarrhal inflamma- 
tion. First, the pulse may not be so persistently frequent, 
unless suppuration haa produced exhaustion ; even then 
it is not significant of tubercle, because it Is customarily 
observed in eases of hectic. The temperature range 
is often higher, and corresponds with those given by 
Wunderlich and Niemeyer. These temperatures, it 
seems to us, are associated with acute miliary tubercle, 
complicating advanced inflammatory phthisis. In these 
cases life is prolonged until cheesy metamorphosis of the 
tubercle has occurred in addition to the antecedent oldi 
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cheesy material. The elevation of temperature is prob- 
ably due to the suppuration. On the contrary, in acute 
miliary tuberculosis death happeiia before much or any 
cheesy degeneration occurs. The eweatuig, however, is 
present— nnt hectic sweats, but long continued, almost 
nninterrupted, uncontrollable sweating. By treatment 
this may be modified, but the symptom is of primal 
importance. 
In secondary tuberculosis the dyspncea is not so great, 
since the more chronic antecedent malady has reduced the 
systemic demands for oxygenated blood; and although 
the acute development of tubercle may cause some short- 
neas of breath, it is not so definitely manifested as in the 
primary disease. In acute primal miliary tuberculosis 

k there is no emaciation or evidence of the wasting of con- 
Bumption, always present in the seenndary form. Finally, 
we repeat : metallic rdles, some species of cavernous 
breathing, vocal resonance, or tympanitic percussion, 
will indicate a cavity. 

The DifTerential Diagnosis consists in a differentiation 
from typhoid, remittent, or typhus fevers. In the first, the 
. GODtrast is seen In rapid pulse early in the case, without 
I the typhoid state, the cyanosis, the physical signs in the 
[ tungg, the sweating, the absence of characteristic rise in 
I temperature, and the absence of prodromes from the 
history. From remittent, by history and therapeutic 
From typhus. The ensemble is somewhat like 
' many cases of typhus, for in this disease there is the 
I early rapid pulse, a dusky hue of the skin. The history 
I of the case, a minute analysis of the pulmonary symp- 
[ toms, the typhus eye, the environment from which the 
I, are perhaps the safest indications 
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for diagnosis by exclusion, while the eruption, if it | 
oharacteriatically present, is conclusive. It is only, ■* 
course, in large seaboard cities where this disease 
B source of confusion. 

The other form of tubercular disease of the lungs ia 
that which originates a larger or smaller class of cases 
of primary phthisis in its earlier or later stage ; iu order 
to avoid controversial ground, we quit it with the state- 
ment; We have been led to devote the space occupied 
by this discussion of tuberculosis, since we have had un- 
usual opportunities for the clinical observation required 
for the above sketch; and the outline of the subject, 
from its importance and frequency, cannot be too sharply 



defined. 
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CHAPTER X. 



In a logical approach to a diagnosis of lesions under 
the above heading, it is fundamental, firat, to consider io 
series the pathological conditions affecting the pleural 
cavities, and, second, the effect of these conditions upon 
the lungB as air-containing tissues, and on the methods 
resorted to as means of diagnosis. We are confronted 
at the outset by the various forms of pleurisy, with and 
I without effusion. The effusion may completely fill the 
I pleural cavity. Between this condition on the one hand, 
and on the other those cases of pleurLsy in which the 
efiiiaion is very small — scarcely more than covering the 
floor of the cavities — ^we have every possible gradation 
in amount of effusion. We have also two species of in- 
fiammation, attended by the formation of liquid or of 
solid material ; the terms serous and fibrinous have been 
applied to describe them. If the formation be simply 
aerous, the fluid will gradually accumulate, like water 
in a well, until the entire chest is filled. If the effusion 
be fibrinous, it may spread itself very widely over the 
Burfacea of the pleura, until they are more or less com- 
pletely coated with flakes or layers of lymph. We can 
I probably approach this subject most readily if we stats' 
as UlustratioQ that we can have, in the first place, an 
acute pleurisy which is capable of terminating — 
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^^H 1st. In cure, or 

^^B 2d. Id chrouic pleurisy. 

^^H 3d.- Pleurisy witli effusion, acute or subacuta ' 

^^H 4th. Empyema. 

^^H It will be in order very briefly, iind perhaps somewhat. 1 

^^^ diagramatically to state the pathology uf these lesiuna^.j 
to furnish a basis for discussion of their diagnosis. W&l 
shall also then have a series of standards to which coOf 1 

^^ ditions producing similar effects can he referred and I 

^^K cwmpared. In acute pleurisy we are aware that the effii*' J 

^^^ mon may be serous or fibrinous. If fibrinous, plastio,! 

^■^ lymph more or less moistened with serum, is distributed. J 
over the pleural surface in flakes, which are moro; | 
or lees thickly massed at some points, while at othen. | 
the pleura may be normal ; titere is also always more or-J 
lesH fluid effiiaioa,in which flakes of fibriae float. In tho>'l 
initial stages there is more or lees congestion of thsjl 
pleural vessels, both of the visceral, and parietal pleura^ V 
It is important to recall the intimate association of tha-.l 
blood supply of the visceral pleura, with the blood f 
vessels in the polygonal spaces, seen on the visceral: I 
layer of the pleura, since they represent the bases of tlw 1 
pulmonary lobules at the surikce of the Inng. The r&> j 
suit of this is to often form vascular projections or v^;e* I 

Itations, over which, if the process proceeds to exi 
the lymph is most thickly coated. But the v 
congestion possesses this further iutertst, viz., it exhibit! 
the intimate relation of pleural to pulmonary 
gestions and inflammations. The amount of se 
efliision may be large compared with the amoun 
fibrinous, or the reverse may occur. The aggregate 
Said Tories from half a pint to a ^vat and a-half ; 
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lount requires several days to accumulate, perhaps a 
ik or more. Occasionally the effiision continues to 
increase until the pleural cavity is quite filled. We have 
classified this as acute or subacute pleurisy with effusion. 
The distribution of the pleurisy Is almost always uni- 
lateral. A bilateral pleurisy indicates a systemic 
etiology, such as measles, scarlatina, typhoid and 
■typhus fevers. It may also be caused by Bright'a dis- 
eases, gout, rheumatism. 

Finally, it may follow wounds of the thoracic wall, or 
one lung may be already the seat of phthisis. Bilateral 
effusion belongs, also, to some of the classes of dropiy 
(hydrothorax). It is nest in place to consider the effects 
of these changes upon the lung beneath. These vary 
in acute diseiwe in accordance with the amount of etfu- 

itt pi^sent. If this is very moderate, and the pleurisy 
chiefly fibriuous, the lung will be moderately com- 
pressed, its complete inflatiou will be resisted, and 
there will be a more or less thickened vascular pleura i 
interposed between the visceral and costal surfaces, so 
that the air-con taiiiing lung is further removed from the 
ear than is physiological. If there be a pint or more 
of liquid within the chest, the luug will be borne i 
ward, and there will be a tendency to compress the 
pulmonary substance backward. The vesicular tissue ^ 
is chiefly encroached upon; the bronchial tissues, being 
mere resiistant, remain nearly as thoroughly patulous, 
and capable of transmitting air as normally. Let us 
fancy, however, the pleurisy, iustead of terminating in 
resolution and absorption at the above stage, passes on 
into the stage of large effusion. The effect upon the 
lung must be cousidered under a twofold ^wWilaifc-. ^ 
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^^B Tiie effusion, if very large, may positively compreaa all 

^^M the pulmonary tissues, iucluiling the bronchial, until the 

^^H air is absolutely expelled, and the luog itself is flattened 

^^1 into a small space against the vertebral column, occupy- 

^^H ing mostly the scapular region, or a apace sometimes not 

^^B larger than the palm of an ordinary •si zed hand. 2d. 

The fluid may force the lung more forward and upward 

than backward — so that we may outline it anteriorly, 

perhaps, so low as the second rib ; posteriorly, the area 

I occupied is not so large. In either case the lung tisau© 
must be considered as sustaining very abnormal phases 
of tension and elasticity. If the bronchial be the only 
tissue permeable to air, then the pulmonary atmosphi 
t^insion must be high, and the elasticity nearly abulishi 
If some of the vesicular tissue remain perv: 
still the tension under which the air is retained wilt bff. 
increased, and the elasticity of the tissues will be li 
ened, inversely, according to the increase of the fluid. 
Finally, a pleurisy with eSiision will alter the relatioia 
sustained by the thoracic viscera to the chest surface; 

tif we are aware of the size of the areas occupied by theWi 
organs, we can readily detect them in whatsoever 
tion they assume. 
Acute Pleurisy Diagnosia. — Inspection is not alwa] 
possible in private practice, nor is it so essejitial to a dii 
nosis, as is auscultation. But the effect of the 
changes, as manifested to the eye, are a notable les 
of respiratory movement, due not to the lesions so 
as to the pain caused by the respiratory move 
which are not, therefore, attempted. But there is all 
a decrease in the movements of expansion and retracti< 
I of the ofiected side. It is net true, as oHen stated. 



1 




THE PLEUEAL CAVITIES. 127 

respiratory movement ia aboliehed; on the contrary, 
there ia under almost all circumstances an up and down . 
movement of the ribs on the alfected aide, which betokens 
the elevation of the ribs in common with the non-affected 
side ; but expansion and retraction are subtracted.* 

Inereadng Effimon. — The more fluid contained within 
the chest, the more distended will the afiected side t 
come ; the interspaces will become filled out to a level with 
the riba — an increasing want of expansion and retrac- 
tion — although, eveu when the chest is fullest, there is 
more or leas up and down movement. By inspection, if 
the effusion ia on the left side, we note that the heart is 
displaced to the right, proportionately to the amount of 
cfiusion ; the apex may come to pulsate in tlie epigastrium, 
or entirely to the right of the sternal bone — eveu in the 
right axilla, anywhere from the second to the sixth 
interspace, the whole ventricular outline may be bounded 
by percussion. The pulsation to the right is often due 
to the shock of the entire ventricle against the ribs. On 
the other hand, similar displacements of the heart to the 
left side, occur in right^sided effusions, only the displace- 
ment is not so great.f 

Mensuration. — The remarks made in the section oa I 
emphysema with reference to unilateral enlargements of 1 
the chest prevail, with this additional remark: The I 
tracing of the contour of the chest on paper will show a 
departure from the physiological shape, although the 
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circumference in inches may or may not be larger upon 
the aide of effusion. The fact remaina, however, that ia 
many cases the side of the effusion will exceed the 
unaffected side by measure. 

The unaffected side wiil be enlarged to a greater or 
leas extent, since it is practically in a state of aupple- 
mental emphyaema, but the interspaces will not be 
bulged. It is wonderful to note the degree to which 
toleration of large effusions may occur, in some cases 
without causing noticeable dyspnoea. The rapi<iity with 
which the fluid aucumulates in pleurisy, with effusion, 
bears a direct relation to the amount of dyspnoea. So we 
may set down fur a clinical fact, that complete filling of 
one pleural sac may occur gradually, without noticeable 
dyspncea. On the other hand, the respiratory efforts on - 
the unaffected side may be painfiilly exaggerated. In 
the initial stages of a pleurisy with effusion, there is oft^i 
much dyspncea from the piiin caused by efforte to secure 
complete respiratory action. Tlie distress seems greater 
thaii in many cases of pneumonia. * 

ExcepHonal Physical Sigits. — In some cases in which 
an effusion nearly fills the side of the chest, but ea- 
pecially in "cases of lesser effusions, and those of sub- 
acute or chronic type— particularly when they are 
undergoing absorption— the following may be noticed: 
an actual in-and-out movement of the tissues of the 
interspaces may occur in the involved side, synchronous 
with respiration. Sometimes with uigpiralton, a depres- 
sion of the intercostal tissues occurs. (See Edinburg Med. 
Jirornrt/, Oct., 1880.) There ia frequently no oblitera- 
tion of the intercostal spaces, and, as we have said before. 
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no iDcreaae by measure of the affected side. But 
further than this, the aide of the chest supplementally 
active in respiration may be promineut. 

In the paper in the Times, referred to below,* a fiiU 
discussion of the causes leading to the.se phenomena 
will be found ; the eonclusiona there arrived at are aa 
follows : The longer a fluid effusion persists, the more 
dense does it tend to become, and the area it occupies is 
diminished, juat aa a jeUy when it forms occupies a 
slightly smaller area than the fluid out of which it was 
formed, and thus the intercostal spaces tend to sink in- 
ward in this class of cases. In addition, consider that 
during the time an effusion persists the chest walls are 
bulged beyond a physiological position ; and from this 
point, owing to inherent resilience, they tend outward at 
each iDspimtion, hut the lung elasticity is abrogated, to 
a varying degree, by the compression of the pulmo- 
nary tisBues by the effusion. Thus it comes to pasa that 
the state of the chest walls reaemblea their condition in 
moderate emphysema ; conaequently, the pulmonary in- 
tercostal tissues are depressed on inspiration, and tend 
to puff out or return to their morbid physiological state 
during expiration, juat as these tissues act in emphysema 
of the Inuga. 

Movements of the Interoostal Tissues.— There are 
two other explanations of movements of the intercostal 
tissues during respiration worthy of notice, viz., in 
the first place, the union of the pulmonary and costal 
pleura by adhesions ; but a notable point of difference 
between this and the above is, that the retraction of the 
tissues would occur in thia case during expiration, not 
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inspiration. The tissues may retract on inBpiration, in 
cases of pressure or obstruction on some portion of the 
bronchia] tre*, liut this cause of pressure need only be 
kept in mind, since it is easily determined.* 

The greater enlargement of the non-affected side is to 
be explained by the fact that the vicariously dilated 
lung tissue has not sufficient elasticity to oppose to the 
eccentric resiliency of the chest walls. 

On the affected aide, then, the accumulation of fluid i 
gives a more j:otund appearance to the chest walls, but by 
measurement the circumference is frequently less than the 
healthy side, although the effusion is present ; and this 
difference in size ia abetted by the tendency of the chest j 
walk to retract, if inadequately supported from within. 

Palpation.- — This method aflbrds a most unquaUfied 
means of diagnosis of pleurisies. The waves of sound 
are prevented from radiating to the surface of the chest 
wall, by the separation of the pulmonary tissue from the 
chest wall, implied by this disease. This is quite the re- 
verse of the findings in cases of consolidations of the 
lungs, in which the vocal fremitus ia increased. ' 

The evidence of palpation is always valuable, when- i 
ever the tone of the voice is sufficiently sonorous to de- 
velop any fremitus on the unaffected side. With these \ 
premises, the ahtenee of vocal fremitua i» a reliable sign of , 
pkwiey — the more pronounced the effmion, the vwre poai- i 
Hve is the sign. | 

Percussion. — In the very early stages of pleurisy, the ( 
evidence by jiercussion may be negative, eioce the condi- j 
tionsof the pleura, already dracribcd may not sufficiently , 
separate the lung from the cheat wall to render the ] 

* Hei Cnvlllirj BrtiDtlillli. 
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Bounda positive ; the diminished expansion of the lungs, 
and the increased tension under which the contained air 
is maintained, all tend to result in dullness ; hut so soon 
as eflliBion occurs, the note hecomes flat — differing 
in this respect from the condensations of pulmonary 
tissue, in which the sound becomes only very dull — 
because we develop vibration in the air within the 
bronchial tubes. The flatness is directh the sequence 
of the separation of the lungs from th( chest Hall, by a 
dense non-resonant collection. Naturally ,-as the eSuBion 
ascends the chest, the percussion resonance tends to be- 
come flat in proportionate areaa. The sense of resklance 
imparted to the finger used as a ptexiineter is very 
nvarked. Especially are the flatness and sense of reBisb- 
ance pronounced at the lower portion of the chest, since 
the fluid naturally settles there. The line of flatnas ia 
commonly said to be capable of changing its level in 
partial efiiisions, with the changes of the posture of a 
patient, and this is so in all cases in which the fluid ia 
not circumscribed by adhesions. These, however, may 
limit the effiision into an indefinite number of pouches, 
of smaller or larger capacity. 

In these cases, the level of fluid cannot change, and 
the lines of flatness are unchangeably located. In any 
event, however, the line of flatness is higher behind than 
in front.* 

Above the Layer of Liquid. — -The significance of percus- 
sion is best understood by a thorough appreciation of 
the conditions under which the air yet remaining in the 
lung is placed, and the condition of the pulmonary 
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tiseae. The resilience of the pulmonary Bubstance is 
more or less dlminiBhed, consequently the ^r is re- 
strained in a state of tfinaion, varying with the «m of 
the elfitsion. The resonance, upon principles already- 
discussed, becomes high-pitched in the immediate vicin- 
ity of the liquid; the quality may be dull, or some tone 
of tympany, owing to the compression of the lobes of 
the lung. Notwithstanding this, the transition from 
the clear pulmonary tone to the flat percussion, over 
the area of eiiiision, is markedly abrupt. The only source 
of confiiaion which sometimes arises occurs when some 
process of phthisis or pneumonia complicates the efiU- 
sion. The differential diagnosis will be subsequently 
described.* 

This tympanitic quality is naturally best appreciated 
in front of the chest, near the superior portion. It may 
be so high-pitched as to become almost amphoric, and 
in children, or those with thin and flcKible chest walla, 
the cracked-pot resonance can b developed (jSee 
cracked-pot resonance in phthisis ) 

One caution must be observed n pe us. n of small 
efiiisions on the right side, viz., n t to m take the line 
of hepatic dullness for the line t an flu n in this 
case, change of posture often res 1 h d ffi ulty. 

Oft the non-affected gide, the pulmonary resonance is 
veaiculo-tympanitic. 

Auscultation. — ^The extended reference to the phyal- 
cal signs of pleurisy is made because these signs are the 
fundamental basis of the diagnosis, the general symp* 
tomatology being very misleading. We naturally study 
the respiratory murmur and the vocal i 

• Bm Hasirfmtari PercuMlon on tbii 
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affected by the preceding conditions. In the primaryJ 
stages of pleurisy, the principle changes in the respira^^ 
tory murmur pertain to rhythm ; inspiration and expira- 
tion are shortened ; the respiratory murmur is feeble, 
chiefly because of the pain caused by the respiratory 
act. Associated with the murmur are riles, of the dry i 
or moist variety of friction. Enough has been said, bil 
the chapter devoted to these adventitious signs, tofl 
guide, in their separation from intra-pulmonary r41^, 
the concurrent evidence of physical diagnosis, and 
symptomatology of pleurisy must be invoked to distin- 
guish between sounds often acoustically identical with 
intra-pulmonary r&les.* 

By-aud-by, as the effusion ascends in its level, we 
notice two remarkable results of auscultation. In tke 
first place, if the cheat be half or completely filled with 
fluid, the respiratory murmur may be completely abro- 
gated. Paradoxic as the expression seems, it vividly 
describes our sensations, if we affirm that we hear 
silence all over the region of the efiusion. The results 
of the auscultation of the voice is in accord with the 
above. The vocal resonance is cut off and abolished 
over the region occupied by the fluid. This is mani- 
festly because no air can enter the chest at the situation 
of the effiision. Above the level of fiuid, the prevalei 
conditions described, when speaking of percussion, h 
prepared us to recognize the murmur as exaggerated o 
broncho- vesicular, according to the degree of compres-S 
sion of the vesicular substance. In many cases I 
respiration at the apex, on the affected side, anteriorly^ 
may simulate the amphoric. To guard against mist 

' DcTlatli>Di in Teapiratory rbjtbm toi dlognoili of gUimdiT^t^^^^s 
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on MBCohatioD or pereasatm, craiader the afarapC ^^^^| 
below which respiration ceases, or percoadon resomtiM^^^I 
becomee flat, a line bo abrupt that the trandtion is often 
bat appreciated by the etethoecope. Consider also the 
ntociated eymptomatology, which is very distinctive in 
phthisu ; bendea, the cavernous physical signs are leas 
defined. 

In the geeoTtd place, we may have a widely diSerent 

■ result of auBcultatinn- The respiratory murmur may 
be bronchial or tubular, almost identical with the 
breathing in pneumonia.* 
How shall we difierentiate ? Let us note that, in con- 
Bolidatiun of the lungs, the tubular or bronchial breathing 
hue & brazen ring, which carries with it the impre^ion of 
^^ tuperficiulneSH of ori^n. On the other hand, the plane 
^K at which the bronchial breathing of pleural eSUsioD in 
^^m developed, is manifestly deeper. The sound is more dia- 
^■^ tanl and mufSed, giving the impression that the respira- 
tory miimiur is being carried on at a distance. This 
impression is more readily conveyed by illustration at a 
bedside, than can be stated in language, and it is more 
easily graaped in the clinical study, than might be fan- 
cied from the description. The voca! reeonance shares 
in the modification. It is not cut off, but may be heard 
very loudly as bronchophony. At the same time, it ia 
separated froiri the bronchophony, indicative of consoli- 
dation, by the disliiiction mentioned as safeguards in the 
recognition of the respiratory murmur. Near the spinal 
column, posteriorly, the bronchial breathing and the 
bronchophony are very constant. This is, probably, 
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because, in a majorit}' of instances, this is the situation 
uf the lung. In explanation of these physic^al signs, 
the following is apropos : — 

The class of cases in which the above physical signs 
are observed, comprise, as a rule, those in which the 
effusion partially fills the cheat ; the air which enters the 
lung above the fluid generates, for obvious reasons, bron- 
chial breathing, and the murmur is transmitted down- 
ward — over the area of effusion. In cases of sacculated 
effusion, the loculi being saiall, the conditions of con- 
densation and tension, brought about hy the bands of 
lymph, may favor conduction ; in these cases, the respi- 
ratory murmur is heard as a bronchial sound. Care- 
fully going over the chest with a stethoscope, will oflen- 
tiniee enable the observer to note areas over which the 
murmur is much more distant, muffled or abi^ent, than 
others; these spots so selected are often the areas of 
effusion. 

On the whole, whatever be the real reason for the 
persistence of branchial brcathuig, the most useful dis- 
tinguishiug feature is the elemeut of distance, or muffled 
quality of the murmur. Now the persistence of the 
vocal reaonajtee is explicable upon the same grounds ; 
but its increase above the line of a pleural effusion is 
attributed by Dr. James (see Edinburg Journal, Oct., 
1880) not to eoudensation of the lung above the fluid, 
but to the waves of sound beiug transmitted through the 
bronchial tubes to the effusion and reflected upward, 
and the ear appreciating the resoiiance physiologically 
diffused over the entire thoracic cavity. This increased 
resonance can be heard at any point of the chest above 
the efilision. Skoda,, however, located it at the lower 
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angle of the Bcapulfe, near the large bronchi. Dear the 
vertebriE, and above or below tliU line. Guttiuan de- 
clares the clear bronchial vocal resonance is only beard 
wheu the dense lung tissue touches the chest, uaually be- 
tween the vertebral column and the scapulie. The at- 
tention to this study betokens its importance ; it is the 
most important supplement to the results of auscultation 
of the respiratory murmur. 

We may likewise notice distinct bronchophony over the 
region of efiiision ; the element of distance, or the muffled 
quality of the sound, ia the only element to enable us to 
make correct inferences. 

PhyalosI Signs during Absorption. — We need not 
pause to indicate the retrograde physical signs of dimin- i 
iahiiig effusion, or the cure of scute or subacute 
pleurisy. For a long time after vocal resonance and 
fremitus have returned, and the respiration is again 
heard, it continues enfeebled, and its character is inde- 
terminate ; it is neither vesicular nor purely bronchial. 
The friction sounds may reappear as the roughened 
surfaces again come in contact ; finally, the percussion | 
very gradually becomes normal. 

Most generally, more or less false membrouee units j 
the two pleurse, and the intercostal spaces resume their I 
normal shape, and the cheat is either restored to its 
natural size.or is left permanently somewhat contracted, j 
The bronchial breathing near the vertebral column per- I 
sists for a long time, since a lung that ha^ been com- 
pressed UJifolds but slowly. The usual general symp- 
tomatology, anil physical signs of pleurisy, as contrasted 
with pneumonia, are appreciated by the follow!]^ 
table, in the main abstritcted from Dr. Da Costa's difi|^ 
nosis : — ' 
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^K Shnrp pniii ; not neceasarilj 
referrea to the affected aide. 


Dull ^^H 




Ftictiou Bound; drj cough; 


Crepitant rftle ; cough fol- ^^H 


impnired chest motion. 


lowed by expectoration. ^^H 


In stage of effasion, obliter- 








largement of aide; displace- 


^^H 


ment of sevenii viscera. Ex- 




ceptions frequent (aee test); 




absence of elcpanaion by per- 




siateneeofupand down motion 
of ribs. 


^H 


In a large majoritj of caaea, 


Dullness with marked bron- ^^H 


fiatueaa, with absent, or dis- 




tant and muffled bronchial 


near lh<j ear, distinct thoracio ^^H 




voice, that ia broitcbophony. ^^H 


respond. 




Vocal fremitas abolished. 


Yocal fremitns increaaed. ^^^H 


Pscubitua ia oflec in ttie af- 


Decubitus not prculiar, ^^M 


fected side. 


sometimes on the sound aide. ^^H 


Sputa frothy, rarely any 


Sputa ruaty colored, rUles ^^H 


iSlea in the cbe^st. 


from accompanying bronchial ^^H 






Febrile symptoms usually 
slight. 


Febrile ajmptoms severe. ^^^| 


^^ Temperature record irregu- 


Temperature record much ^^H 
more characteristic. Temper- ^^^H 


K Iw.notobaracteriatic; rarely 


■ Ugh. 


ature rises rapidly, soon after ^^M 
onset; then iacontinuaus,_witli ^^H 
marked evening exacerbntionB) ^^^H 


^H 








and momius remission. Otien ^^H 




reaches 105°. May ahow snd- ^^M 




den elevations and striking ^^H 
falls iu ibe whole cotirse o£ ^H 






the fever. Toward the end ^^H 




of disease generally rapid. ^^H 




High temperatures es^eci- ^^H 




ally common in pneumonia of^^^H 


L. 


upper lobe. ^^^H 
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In pleurisy, as in pneumonia, tympanitic distention of 
ahdomen may secure an elevation of the diapliragm, B.ud 
Beriously modify the results of percussion and auscuUa- 
Hon. It in u condition easily recognized, if once 
suspected ; on the left side a driuk of water will often 
settle the question, since the ear if applied, will hear 
the r^le in the stomach.* 

Differential D'lagno^. — The above sketch will be in- 
complete, unless reference is made to the [possibility of 
confounding the severe pain of pleurodynia (that is to 
say, neuralgia of intercostal nerves or muscles), with 
pleurisy. 

The chief point of similarity is the restriction of the 
respiratory movements. There are, however, no rales in 
pleurodynia ; there is also only pain, with tenderness on 
pressure, much aggravated by movements of the arm. 
The pain is of two kinds, either definitely located in the 
course of the affected nerves, or else, if the pain, if mus- 
cular, is fugitive and shifting, attacking often both sides 
of the chest. The cardinal differences are the association 
of tenderness with pain in pleurodynia. In pleurisy 
there is pain, but no tenderness. In pleurodynia there 
js no fever, which is a symptom of pleurisy. Pieuro- 
dynia is a source of great suffering to phthisical paiientl, 
and in their case it is of considerable importance to dis- 
criminate from a therapeutic standpoint. Pleuro-pjiat- 
monia is often very difiicult to establish, positively, the 
diagnosis. The physical signs of the two diseases, pleu- 
risy and pneumonia, undergo modifications by the blend- 
ing of lesions. 
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The significant physical signs of plcuriay are the 
muffled respiratory murmur, and becoming more diatant 
in proportion to the increase of fluid. There may 
friction sounds in the early stages. On the whole, 
are ineliaed to place great confidence in the absolute 
flatness of the percussion note over the level of fluid in 
these cases, since of all cases of pleural effusion, those 
connected with pneumonia are most apt to present ua 
with a very distinct bronchial breathiug, often hardly to 
be diflerentiated from that indicating consolidation. 
Next to percussion, the vocal fremitus is most reliable in 
its results.* 

Pleural Effusions — Hydpothorax. — This term is com- 
monly applied to those effusions in which the accumula- 
tion occurs from causes other than inflammatory. In a 
word, the condition is one of dropsy, and is associated 
with disetwses of the heart, kidneys, liver, or systemic 
states influencing the crasis of the blood. Important 
distinguishing points are that it is often associated with 
general dropsy. Hydrothorax is bilateral ; pleurisy, 
even if bilateral (which is rare), can, perhaps, be ante- 
cedently located in one or the other side, or it can be 
traced to an altered blood crasis, the result of deficient 
assimilatiou or elimination. There is also an absence of 
frictions, or a history justifying the hypothesis of nate- 
cedent inflammation. The analysis of other conditions, 
oflen mistaken for pleurisy, will be found elsewhere ; 
e. y., pericardial accumulation, enlargement of the heart 
or liver, intra-tboraeic tumor, emphysema or pneumo- 
thorax. 
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This division feirly includes the results of prior in- 
flammationa. It might aJso include the states of efiusion 
already described. We shall restrict its meaning to the 
descnption of the thickenings of pleural membranes, the 
result of pleuriay, and to the conditions under which the 
pleural cayity is divided into compartments by false 
membranes. A considerable portion of the effusion may 
remain encysted in pouches formed by these membranes. 
We also meet with pleurisies chronic from the first, fol- 
lowing certain diseaeea of the lungs. The procees may 
indicate merely fibrous thicitening of the pleura iu fila- 
mentous or membraooua adhesions, or the pleura itself 
may be enormously thickened, and, as subsequent con- 
traction is inevitable, the pleural cavity itself may be 
obliterated. In chronic pleurisy especially, if there has 
been pus in the efiusion, we may find a more or less 
complete cuirass enclosing the pleural cavity. The de- 
posit is formed upon both the visceral and the parietal 
pleura, and is composed of calcareous plates of varying 
thickness. Some of these conditions of pleural thicken- 
ing are commonly associated with more or less chronic 
interstitial pneumonia, and the diagnosis is blended. 
Pleural adhesions are associated with most of the forme 
of phthisis. 

In the course of chronic suppurative pleurisy, lesions 
of the ribs, periostitis, necrosis, exostosis, etc., are quite 
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common. To avoid repetition let us say in the outset 
that the diagnosis of associated interstitial pneumonia is 
based chiefly on the association of the clinical sympto- 
matology and etiology, with the evidence of physical di- 
agnosis as already described. 

Further, that the diagnosis of encysted effusion em- 
braces the features already dwelt upon. Chiefly important 
are the local prominences, combined with physical signs 
of efiiision, and the history of the case evidencing pleu- 
risy. Remember that these are the cases in which bron- 
chial breathing may be very distinct, the vocal resonance 
very clear. Search diligently, inch by inch, over the 
suriace of the chest, for the areas over which these 
physical signs are most distant, most muffled. Make 
use of the Btethoscope, since the ear can take cognizacce 
of the flounds developed over too wide an area, Fercuaa 
carefully and it may be possible to develop pulmonary 
resonance around sites of flatness. The pulmonary reso- 
nance is, in these cases, developed from portions of lung 
tissue, which may be drawn into corners of the chest by 
the adhesions, and completely surround a pouch of fluid. 
Bear in mind that these projections of lung, may them- 
selves be involved in a process of chronic inflammation, 
mostly of fibroid type. On the left side, it is possible to 
mistake enlargements of the heart for pleural efi'usion. 

The pulsation of an enlarged ventricle is peristaltic, 
and can be located as belonging to the heart by auscul- 
tation of the rhythm of the shock. If transmitted pulsa- 
tion exists, the pulsation is not peristaltic, nor is it as 
expansile as in direct beat.* Aneurisms and tumors 

• Tm this rDlB hu FiouptJdiii («e PhBidc^hia Mriiail Ilmi, May '^lat, 1381, 
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may caase error ; their discussion will be taken up later. 
Analyses of such cases are among the intricate problems 
of diegnoais, and require an applicatioo of our coacep- 
tious of the principles underlying general as well aa 
physical diagnosis. 

The various degrees of thickening of the pleura pro- 
duce important changes in the perimeter and contour of 
the affected side. The expansion of the lung, and ita 
elasticity, are more or less modified ; the eccentric resili- 
ency of the chestrwalla is overcome by the contractile 
power of the newly-formed tissues. A solid union may 
be formed between the pleural walk, the ribs may be 
drawn together and approach one another, especially at 
the lower part of the chest, so that the diseased side be- 
comes much smaller than the healthy side. The un- 
phymlopoal contour is best diaplnyed by tntcingi, the 
inferior part of the chest being most altered ; such are 
the results of inspection and mensuration.* 

Percussion, — -The pitch and quality of the note must 
vary, in accordance partly with the amount of air per- 
mitted to enter the chest, in aeeordauce with the thick- 
nees or thinness of the external thoi-aclc walls, and in 
accordance with the state of the abdominal viscera. It 
la in these cases most particularly that the tympanitic 
distention of the stomach or abdominal viscera may 
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Auscultation. — Precisely similar conditions influence 
the respiratory murmur. The rhythm is interrupted, the 
intensity is very feeble, or, if in the compressed and pos- 
sibly fibroid lung the bronchial tubes are pervious to 
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air, the respiratory oiurmur may be bronchial or even 
tubular, pcrliapB more or less muffled or distant in 
quality.* The results of inapedion are very valuable, 
siace retriLotions at the base of the chest mean, usually, ^ 
chronic pleurisy ; on the contrary, retractions at the 
apex denote probable intra- pulmonary processes. 

Voeal fremitus is absent, but Bometinies, if the separa- 
tion of chest walls from the lung is not very great, and 
there is a feir pulmonary expansion, some vocal fremi- , 
tuB can be felt. Voeal resonance is of variable aasist- 
ancc, and must be considered aa correspondiog to the 
respiratory murmur. If the voice is sonorous, the vocal 
resonance is well pronounced. It is more concentrated 
and louder than over normal areas, because the 
adhesions are fevorable to the transition of voice, but 
the voice, however, is more muffled and distant than it 
would be in a case of intra-pulmonary lesion. At the 
base of the lung it is often very hard to distinguish 
between alight chronic pleurisy, with or without efiii- 
eion, and certain kinds of phthisis. 

Infection, aa showing moderate retraction and im- 
paired expansion ; percussion, showing an approach to 
fetnesa, rather than the dullness, which might be ex- 
pected if the phthisis was uncomplicated, are signs 
which best interpret the respiratory murmur. Usually, 
the respiratory murmur is of feeble intensity and inter- 
rupted rhythm. 
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CHAPTER XII. 

EMPYEMA — PXEI 
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Finally, as stated, pleurisy may terminate in empy- 
ema. It may be purulent from the outset, when 
the pleurisy is the result of infection from purulent 
foci flituated elsewhere. It may originate in connec- 
tion with phthisis or suppurative pneumonia. It may 
originate in the parietal pleura, and succeed peri-hepatic 
inllammationa or abscesses of the liver opening through 
the diaphragm. Wounds or fractures of the ribs also often 
give fms to empyema. Usually the quality of the pus 
is laudable, but in infectious pleurisy it has a fetid odur, 
due to decomposition without perforation into the lungs. 
Purulent pleurisy may last months or years. The ter- 
minations include either evacuation of the pus through 
an intercostal space ; or by perforation of the parietal 
pleura it may fi)rni a pathway to the bronchi; or 
through the diaphragm into the peritoneum; or pass 
into the mediastinum, or along the vertebral column as 
fer as the psoas muscle ; or into the tissues forming the 
abdominal wall, and so outward. The termiuatioa of 
spontaneous external evacuation, through an interomtal 
apace, may or may not be preceded by periostitis, with 
subsequent caries or necrosis of one or more of the ribs, 
and it is preceded by an ledema of the intercostal tissues. 
The pleura may be converted into a complete so-called 
pyogenic membrane. The lung may ocoupy the posiUons 



1^ CHRONIC PLEUHI8T. 145 

already described in pleurisy with effiision, or it may be 
bound down flatly against the diaphragm, or in any 
position. The eubstance of the lung may be so abso- 
lutely compressed as to be non-air containing. 

Physical diagnosis is not very helpftil in the recogni- 
tion of empyema. Contractions or adhesions of the 
pleura may prevent as much displacement of the heart 
and diaphragm as in ordinary pleurisy. 

JnipeeUon will show a very constantly increased t 
cumference of the chest, and bulging of the intercostal 
spaces of the affected side. 

There is often a unilateral cedema of the correspond- 
ing side of the trunk. Dr. James, Edinburg Journal, 
October, 1880, says: " In empyema these signs are due 
to the more acute pleural inflammation, producing at the 
same time a greater amount of paralyaia, or possibly in- 
flammatory alterations in the underlying intercostal tis- 
auea. Thus occurs greater intra-pleural tension through 
diminished absorption, resulting from an interference 
with the respiratory movements. The lymph circulation, 
in the intercostal spaces, is dependent on the movements 
of the intercostal muscles, just aa the circulation in the 
diaphragm is dependent on its movements. In this way 
the lymphatic circulation is doubly disabled." Yet this 
is not invariable, since the condition is present in cases 
of hemorrhagic, and sometimes in simple pleural 
effuaioD, On- the whole, however, if unilateral ffidema 
of the chest walls is present, we may not expect 
a simple serous eSiision. The vocal resonance is apt to 
be very distinct all over the chest surface in these cases, 
poasibly because of the presence of the adhesions and 
thickened pleural tissue favoring conduction, in a great 
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manj cases.* When thia occurs, careful auscultation 
will show that at Bonie points on the chest wall the vocal 
resonance is more muffled than elsewhere. These cases 
Ere often cases of sacculated eftusion, and these points 
of muffled vocal resooance offer most favorable spots for 
paracentesis. 

Local turfaee thermometry may become an available 
means of establishing the diagnosis of empyema. The 
writer's experience with this method has been limited to 
a few cases observed in the last two years. But in the«e 
cases the temperature was increased, in five out of six 
instances, as compared with cases of serous effusion. The 
case in which no change was noted was a patient in whom 
the entire pleural surface was covered with a thick deposit 
of calcareous degeneration, forming a cast of the cavity, 
and the pleura had been thickened for a long time. 

Clinical diagnosis sometimes consists in grasping one 
or more of the most salient features of a case, and fol- 
lowing up the isolated fact as a clue, perhaps capable of 
disclosing the intimate nature of a complicated condition. 
In empyema we have a large internal abscess. All in- 
ternal collections of pus give direction to a group of 
manifestations, embracing thermometrical variations, 
sweating, chills, a natural history termed hectic. Clini- 
cal observation will perhaps some day differentiate the 
diurnal wave of thermometry in cases of internal abscess. 
This has been done in abscess of the liver, in which case 
the remittent type, and a comparatively low range of tem- 
perature, 100° to 102j° F., is the rule. But in empyema 
the temperature is more variable, rising higher or lower 
in the thermometrical scale. 
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It is the duty of the physician, with the above aacer- 
tained facts on the one hand and the physical signs of 
pleural effusion on the other, to solve the problem, by the 
exploratory puncture with aspirator or hypodermic 
needle. At the same time, strange as it may seem, large 
collections of pus may persist in the chest without much 
. temperature. The cases in which this observa- 
tion has been made would seem to be those cases of 
! pulmonary and ])leural disease in which the 
pleura are thickened and indurated. Perhaps, in this 
condition the pleural thickening opposes a sufficient 
barrier to the development of renewed inflammation 
from fresh pnlmonary catarrhs. The symptoms, as has 
been said, are so latent that the pus may remain hermet- 
ically encapsuled fur months or years. 

Swmothorax proceeds, usually, from the rupture of 
some of the newJy-formed blood vessels, in an attack of 
pleurisy, unless associated with new formations in the 
pleura. We have no diagnostic symptoms ; the opera- 
tion of paracentesis often first reveals it. 

Pneumothorax is a condition consequent, as a rule, 
upon some prior disease of a lung. This disease consists, 
Bometiraes, merely in the rupture of an isolated patch of 
Buperficial consolidation which has formed, a small su- 
perficial cavity (the rest of the lung being healthy), and 
by ulceration of its walls air escapes into the pleural sac. 
More commonly, perforation of the visceral pleura hap- 
pens in advanced phthisis. "Da Costa gives a rare 
mode of origin by the rupture of a distended air vesicle." 
It is also true that air may enter the pleura! sac by the 
perforation of the pleura from without, in cases of wounds. 
An instance of pneumothorax from wounds, is the pass- 



i 

m ' 



148 PHYSICAL DIAGNOeiS. 



■ into the cavity of the chest during the opera- 
tion of paracentesis. The entrance of air is commonly 
followed by the effusion of liquid — in a word, pleurisy is 
engendered in some way, perhaps by materials of septic 
nature contained in the air ; however this may be, as the 
result we have kydro-pneumothorax, which embraces the 
majority of cases; simple pneumothorax being compara- 
tively rare. 

The next important step is to ascertain whether the 
opening from the lung is jwitnlous or closed. Very soon 
afler the fistula is opened from the lung into the pleural 
cavity, the opening may be closed by inflammation, or 
the orifice may remain patulous. The disposition of the 
lung undergoes the same modifications as in pleurisy, 
save only that pleural adhesions may have formed which 
will retain the lung in special sites. If there are many 
adhesions prior to the formation of the pneumothorax, 
the collections of air may be loculated or pouch-like. 
The transit of air from the lung into the pleura is at- 
tended usually with great pain, together with the sudden 
development of the most intense dyspnrea. The condi- 
tion occurs, as a rule, during a paroxysm of coughing, 
and death may very soon take place, if not, the develop- 
ment of evidences of pleurisy with efiusion, which may 
become purulent, soon follow. 

The physical conditions suggest percussion as a pri- 
mary method of diagnosis. 

Pereuseion. — Naturally you assume that the sound 
must be tympanitic or hollow. The pitch is lower than 
the tympany of most cavities — it is lower than the pitch 
of the stomach tympany. The reason is obvious r the 
cavity is very large, the vibrations of the pulses of air 
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are long, yet the walls are tense. It Is for this latter 
1, especially, that the quality of the sound is tym- 
panitic. At times, although the cavity may be large, 
the lung may be hound down by adhesions, and the orifice 
of communication between the cavity and the lung may 
be closed ; the tone, in these circumstances, may be so 
high pitched, that its quality may be imperfectly devel- 
This fact, and the possibly associated conditions 
of thickened pleura, or thick layers of external tissues, 
render the sound at times a little dull. Tympanitic 
s the term best adapted for these cases. 

Paluloua Pulnwnary Fistula:. — If auscultation is prac- 
ticed over a large air- containing cavity, while an assist- 
ant strikes the surface of the chest by means of two 
IS (ailverdoIlars),abeautifully clear, ringing sound will 
be heard, ia tone not unlike the stroke of a bell of a small 
clock. This sound is not heard unless intra- or extra- 
pulmonary fistula exist. 

AiiBcultation. — The paradoxical expression, to bear 
silence, is the cardinal evidence of pneumothorax. More 
truly can this be said than in the similar separation of 
the lung from the chest wall, which occurs in pleurisy. 
The compression exerted by the air upon the lung is so 
great, that all transmission of the respiratory murmur 
is abolished. Of course, the compressed lung is to be 
detected by bronchial breathing at some point, usually 
near the spinal column. In some cases, the conditions 
surrounding the perforation in the visceral pleura may 
keep it more patulous than in others. In this case, the 
tur rushing into the artificial cavity formed by the 
separated pleural surfaces, the respiration obtains an 
amphoric cavernous tone. If drops of fluid escape 
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from the lung, and fall into the cavity, or if bubbles of 
fluid are generated on the surface of the pleural effu- 
sion, in these cases, the sounds are often echoed to tlw j 
ear with a metallic ring, resembling the tinkle c 
ver bell.* 

The presence of this sound signifies the patulonftfl 
state of the pulmonary fiatula, its absence dues notff 
necessarily mean that the opening is closed permanently,* 
by inflammation, since the closure may liave bee&l 
effected by the other causes, such as partial infiatiofi 1 
of the lung, position, and the like. 

The results of succussion arc a splashing sound whea.j 
the patient is abruptly shaken. The sound being not.l 
only audible, but can be detected as a fremitus, 

Inspeetioit. — The ingress and egress of the air into 
the pleural cavity widens the chest, and the intercoa 
spiuies also become effaced. In other respects the i 
marks on the subject of unilateral eulargementa, i 
chapter on unilateral pleurisy by Inspection and mei 
BU ration, are apropos. 

The chest is more motionless than in pleural eSusioa^J 
though some up and down movement of the ribs m^l 
occur. Displacements of the intra-thoracic viscera g 
cur, as in pleurisies with effusion. 

Voeal resonance and Jreinitus must he negative. 
recognition of the fluid in the base of the chest is do^ 
pendent on the ordinary signs present in uncomplicate 
pleural effusions. This is illustrated by the trans^^ 
formation of a case of hydro-pneu mo thorax into onp o^fl 
chronic pleurisy with effusion — the most favorable b 
mination of pneumothorax. 

* A iKga STltj mi; jlakl Ihli Uukle, or suaie liquid Id s large broncliiil to 



PNEUMOTH0R.1X. 151 

DifTerential Diagnosis. ^Bilateral emphyeema is fre- 
quent. PuGuraothorax is almostalwaya unilateral. Caaea 
of bilateral pQeumotlmras have been cited, but th^ 

I are BO unusual as to be among the curiosities of medical' 
literature. 
From Unilateral Emphysema (yicarioua). — Remark, in: 
'paeumothorax, the nearly suppressed or absent respira- 
.tory murmur, and the existence of the metallic tinkle. 
8uccus8ion,toij, is available. The respiratory movement^' 
are also more suppressed in pneumothorax, and the dis* 
placement of the viscera differeat and more marked' 
than in emphysema. The percussion pitch is lower 
than the tone, in emphysema. Although both notes are 
tympanitic in pneumothorax, there is a less vesicular' 
quality. Filially, the definite antecedents of emphysema 
I differ widely from pneumothorax, which is suddenly 
■'developed. 

A dUtended itoinaeh may become a source of error. 
I some water is sipped, the tinkle following its entrance 
Bicto the stomach is very audible. 

Large cavities at the base might mislead, particularly 
Kif the pneumothorax is encysted. 

In the first place, if we nucleate the facts gathered 
Q the clinical histories, we find that in cases of large 
' cavities, in addition to the evident signs of wasting; 
bilateral disease ; respiration is also audible throughout a 
large area of super-imposed luug. The encysted variety 
of pneumothorax is very rare. We may find the tone 
of the tympany is lower than in cavities. The promi- 
nent interdpaoes and local distention of the chest, and 
the possible evidences of liquid etfusioa — all may help 
|decide objcure eiiiei in favor of pneumothorax. 
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CHAPTER Xni. 

"HAllGNdNT DISEASE OF THE MEDIASTINUM, 



We would wish to nucleate a few of the facta by 
which malignant disease of the mediastinum or lungs 
may be recognized. To describe all the physical ^igns 
contingent on these growths, would be almost endless 
labor. There are two forms of diaease, the primary and 
the secondary. The history, both personal and hereditary, 
should be carefully analyzed. In one case, which we 
recall, of apjiarent primary cancer of the lung, the diag- 
nosis was finally decided iu favor of malignant disease, 
because fifteen years before the patient had undergone an 
amputation of the leg for "some tumor." In malignant 
disease, pleural eftiision is a frequent concomitant. If it 
occur in Cdnnection with mediastinal tumor, it may 
arise through pressure upon the anygiw or hemi-aKygos 
veins, thus preventing a free return of blood from the 
pleural veins, with resultant hydrothoras. The efiii- 
sion, however, may be turbid, highly albuminous, with a 
* large proportion of coagulable fibrine, the result of in- 
flammatory proce^, the sequel to malignant disease, 
developed secondarily in the pleura. The presence of a 
nodule or nodules of malignant nature in the lungs, 
when large enough to be appreciated by physical diag- 
nosis, usually yield a very dull or flat note in percus- 
Bion. The respiratory murmur is some phase of bron- 
chial breathing, or if a bronchus is pressed on, may be 



MALIGNANT DISEASE OF THE MEDIASTINUM. 



^^H feeble or suppressed over the affected side. Over the 
^^H bronchial tree, behind the third dorsal vertebra, the 
^^H breathing h feeble or whistling if the primary bronchi 
^^B are compressed. As for expectoration, if bronchitis 
^^P exists the sputa may be purulent; if the new formation 
^^* undergoes softening, possibly bloody, resembling prune 
juice or black currant jelly. The cells constituting the 
growth, with portions of pulmonary structure, may be 
found on microscopic examination of the sputa. Pri- 
mary cancer of the lungs, or that propagated from the 
mediastinum, is usually unilateral ; if secondary to 
dis^fe elsewhere, it may be bilateral. Inspection may 
show retraction or expansion of the chest, necessarily 
the latter, if pleural effusion exist. 

In cases of pulmonary cancer, if we examine the supra- 
giona by palpation, we can often discover 
ainlesfl, movable glandular enlargements 
_ , .. ^ . size of hickory nuts. The nodules in the 

• lungs vary from the sine of a chestnut to a lemon, or dif- 
fused cancerous infiltration may be disposed throughout 
the various lobes. Cough, pain or dyspncea may develop 
theimpression that phthisis co-exists. Even pyrexia may 
become a symptom, with night sweats confined to the 
(Reeled aide ( Wakh). Still the elevation of temperature 
1 than in phthisis. Phthisis is a rare coincidence 
[ of the history of malignant disease, and occurs mostly at 
Q earlier period of life. Walsh asserts the disease has 
mean durationofl!!.2 months, a minimum of 3.5 months, 
the maximum at 27 months ; but he acknowledges that 
this is based on a small contingent of cases. 

Bronchitis, with atrophic emphysema, simple pleural 
effiision, chronic pleurisy with retraction, fibroid phthisis. 
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are the diseases with which it is most likely to confuse a 

The characteristic history of these diseases, elsewhere 
detailed, the cancerous hue of the akin, and the history 
of the case, are helpful evidences on the aide of malig- 
nant tumor. Mediastinal tumora must he distinguished 
&om aneurhim. Some cases of intra-thoracic tumor in- 
volve all the acumen and research of the most accom- 
plished diagnostician. In speaking of tumors of the 
mediastinal region, an interesting condition is that of 
enlargement of the bronchial glands. It is a process 
which occurs in scrofulous persons in some cases of early 
syphilis, and which haa been noted as an incident of the 
history of various forms of respiratory disease. It is as- 
sociated with some forms of pertussis, rachitis, and as a 
possible incident of various pulmonary catarrhs. The 
physical signs by percussion, as demonstrated by M. 
Guineau de Mussy, consist in percussion over the spinous 
processes of the cervical vertebrre, the course of the 
trachea. Following this line in the healthy subject, a 
distinct tubular sound is elicited by percussion down to 
the point of bifiircation of the trachea at the level of the 
fourth dorsal vertebra. Opposite the fifth and downward 
we get the lower-pitched pulmonary resonance. When 
the tracheal and bronchial glands are enlarged, the 
tubular sound over the upper dorsal vertebrce is re- 
placed by dullness, which may contrast sharply above 
with the tracheal, and below with the vesicular resonance.* 

The respiratory murmur will be feeble on oue or both 
sides of the chest, especially over this same interscapu- 
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lar region. Over one or the other bronchus, the respi- i 
ratory murmur may be high pitched, more marked thaa 
in health. 

For much interesting matter and refereocea to lesions 
connected with enlargement of the bronchial glands, we 
refer those interenttd to this paper. The writer has seen 
cases of enlargement of the bronchial glands iu syphilis, 
and in scrofulous persons. The enlargement, if serious, 
is capable of originating many symptoms of intra'thoracio 
pressure — such as hoarseness, almost amounting to apho- 
nia, dysphagia, unequal pupils, a sense of oppression at 
the root of the neck, dyspnoaa, etc. It is also capable 
of exciting serious mischief in the lungs — such as atelec- 
tasis, emphysema, and certain forms of pneumonia. 



CHAPTER XIV, 



HESPIRATORT PERCUSalON. 




Respiratory percussion has already been described, 
as it can be practiced on tlie normal clieat. It remains 
for us to indicate its value in the examinations made in 



Manifestly the method depends on the pervious state 
of the air passages and the vesicles, and upon the prin- 
ciple of physical diagnosis already laid down. Each ob- 
aerver will perhaps extend the scoi>e of the method for 
himself. The writer has practiced the percuaeion in the 
following conditions, and unites with Dr. Da Coata in 
his conclusions: "In marked emphysema the escessively 
clear veaiculo-tympanitic note is unchanged by percuBsion 
during the act of breathing; when the emphysema is 
not BO great, it is but slightly changed. But if emphy- 
sema be present at all, except to a irijiing degree, the sound 
is not much aitered." Since emphysema, with attend- 
ant enlarged and dilated right ventricle, is one of the 
most serious complications of asthma and of chronic 
bronchitis, how valuable it becomes to add this corrobo- 
rative test. In pleurisy, &11 inflation will strikingly 
bring out the abrupt contrast between the pulmonary re- 
sonance above and the flat note below. When pleurisy 
co-exists with pneumonia, and there is blowing breathing 
at the hack of the lung, this method is very helpful. If 
there be pneumonic consolidation at lower part of the 
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cheat, the flat note remains unchanged ; and so will the ■ 
duUneaa of the upper part be unchanged by forced respi- 
ration. But if the tubular breathing be simply from 
compression, or condensation of the lung, and not from 
hepatization, decided clearness takes the place of the 
dullness." 

"At the base of the chest, if there be chronic pneumo- 
nia, the line of dullness changes in part, and if there is 
no sharp line of contrast between dullness and reson- 
ance developed on full breathing, it is consolidated lung. 
When, by respiratory percussion, the dullness at its 
uppermost limit becomes sharply defined, while it is 
nnaltered below, it is an effusion." " In bronchitis the 
percussion resonance is, practically speaking, unafiected. 
Yet where extremely abundant secretions exist, and ob- 
scure breath-sounda, the clearness of note may become 
impaired, and we are in donbt as to the state of the 
pulmonary textures. Respiratory percussion removes 
the doubt; the chest struck while in a full respiration 
returns a sound exactly corresponding to the sound we 
should obtain in health. If, however, there be an ex- 
tension to the finer structures, and beginning consolida- 
tion, the note does not become fuller and more resonant, 
and the difference between the damaged point and the 
surrounding parts, or corresponding portions of the 
other side, is being manifest. If, however, the lung be 
merely collapsed, respiratory percussion gives an almost 
normal sound, unless the collapse be extensive, and the 
power of expanding the lung be lost, or inflammation 
beset the collap,-ied lobules." " In acute lobar pneumo- 
nia, as resolution begins, the note heard on respiratory 
percussion is more resonant, more pulmonary. This 
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1 advance of the rdlca i 



change may bKow itaelf i 
dux." 

" In heart disease there ia often congestion ao pro- 
nounced as to lead to apprehensions of consjlidationa; 
these are removed when forced inspiration clears up the 
suspected points." 

" There is a single point linked with phthisis, which is 
useful in connection with what has been said in connec- 
tion with feeble breathing, in cases of phthisis. When 
in a case of phthisis we find that the dullness on per- 
cussion is no longer modified by fixed inspiration, we 
have a certain test of the malady having progressed." 

In pneumothorax the doctor thinks that if inspira- 
tion does not change the percussion note, the opening is 
closed. If the tympanitic or amphoric note is changed 
essentially, we may, he thinks, Infer that the air still 
rushes from the lung into the artificial cavity in the 
ploura. 

These quotations, reproduced in the distinguished 
author's language, are well calculated to arrest the atten- 
tion of all thoughtful non-routine students. 

" In regard to the cavities, the pitch of the sound is 
raised so much that the quality sometimes appears dull, 
or that iutermediate type, tympanitic dullness, may pre- 

This method of diagnosis is especially useful in child- 
ren as a means of differentiating between capillary 
bronchitw and catarrhal pneumonia; the best oppo»r« 
tunity is when the child gasps in the act of crying. 



DEVELOPMENT OF CAaDIAC DISEASE. 



DISEASHSOFTHE HEART AND PERICARDIUM. 

CHAPTER I. 

PROCESSES WHICH DEVELOP CARDIAC DISEASES. 

The symptoms of cardiac disease are proteao, partly 
because the vital functions of the eDtire ecouomy depend 
upon the efficiency with which the circulation is carried 
on ; partly because cardiac disease is entailed as the 
result of many vorioua morbid phyaioiogieal proeosseg. 
In the study of the lesions of the heart and arterial 
system, these isolated phenomena must be deline'l and 
traced to tlieir source ; then the results of physical 
di^nosis must be nucleated with the above study. 
Neglect of this method is a fruitful cause of many of the 
failures in the correct appreciation of the bearing of 
physical diagnosis on the thcrapeusia of heart disease. 
Physical diagnosis of the heart employs the senses of 
sight, touch, and hearing; but we propose, aa an initial 
step, a glance at the various factors which originate 
heart disease. Second, the diagnosis of valvular lesions 
of the heart. Thirdly, we will study the local effects of 
valvular cardiac disease upon the cardiac substance, and 
afterward the symptomatology of the lesions developed in 
the general system, as the outcome of valvular disease. 

We shall endeavor to blend the study of valvular die- 
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ease with thia study of eymptomatology, because the 
separate recognition of a valvular diaea^e is useleaa 
without a correct appreciatiou of the couaequeuces of 
the lesioii. Necessarily limited space will compel us to 
deal only with the outliues of patholo^cal processes, 
aud to dwell only on those bearing near relatioa to the 



In the first place, rheumatic fever is delineated with 
striking boldness as a fundamental antecedent of a large 
proportion of lesions of the cardiac system. In Dr. 
Sansom's writings on this subject he says, " that taking 
seventy-seven cases in which a precise early history 
could be obtained, thirty-four occurred in those who 
had suffered one or more attacks of undoubted rheuma- 
tic fever; in thirteen rheumatic pains, not sufficient to 
keep the patient in the house, had been noted. In 
fifteen there was no history of any rheumatic afiection 
whatever ; if any syraptoms were mentioned they were 
merely those of indigestion. Rheumatic gont had been 
the portion of two patients, scarlet fever of three, and 
typhoid, or low fever of four. In sis. cases the evidenca 
pointed to the conclusion that the disease was con- 
genital." 

The causes of heart disease may be grouped accord- 
ing to the portion of the cardiac system upon which 
they are usually expended. 

Rheumatism and its allied states are cardinal causes 
of endo-cardiao change with valvular Icssion. 

Typhoid and the zymotic fevers all weaken the heart 
substance by impairing the constitution of the muscular 
tissue, and'dilatution is threatened. 

Alcoholic indulgence, syphilis, imperfect or improper 
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natritioii, caa result in similar changes, but also 

the arteriai system. The puerperal state aometiniea 

induces hypertrophy; muscular strain, over esercise, 

I etc, also tend to produce hypertrophy. In all lesions 
of the walls, mechanical principles give direction to the 
changes; this ia especially true of changes observed in 
valvular lesions. A study of the eimditiun of the mua- 
eular tissue of the heart is of vast importance ; in fact, 
irithout the appreciation of this point, a study of valvu- 
lar disease ia nearly barren of useful therapeutic hints. 
We must recognize that hypertrophy is associated oi 
terminates in dilatation, which means cardiac weakneaa. 
In continuing our summary we find that processes 
which involve structures contiguous to the heart are 
potential in the etiology of the disease of the heart and 

I pericardial tissue. For instance, various diseases of the 
lungs result in venous repletion and dilated hyper- 
trophy of the right heart, while pleural disease may be 
ihe parent of pericardial lesion. 
Deficient assimilation or elimination find an expres- 
raon in increased arterial tension, and sow the seeds of 
arterial and structural, or functional cardiac diseases. 
Bright's diseases frequently indricc change in the cardiao' 
Babatance (hypertrophy), or in the endo-or pericardium.' 
But the influence of renal disease deserves a special con-' 
sideration. Renal lea ions not only develop cardiac 
disease, but occur as a sequence. When structural 
, disease affects the kidney, elimination of the urinary 
lolids is imperfect, their retention results in vaso-motor 
Titation and cou traction. 

In long continued irritation the elfect on the heart 
I rirailar to that which prevails in auy over-taxed muscl 
11 
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viz., hypertrophy, because the onward transit of the 
blood in the arterioles depends on the increased cardiac 
power. The hypertrophy is chiefly limited to the left 
■ventricle ; if, however, renal disease attack a patient 
already reduced in strength, with impoverished blood 
tieeue (as in phthisis), hypertrophy cannot be invariably 
looked for. In the more rapid phases of renal disease 
the increase of vaso-motor tonus is not sufficiently long 
continued to result in hypertrophy. 

Eenal disease occurs as a sequence to cardiac disease, 
because the kidneys, like the other viscera, suffer venous 
repletion, and if this be long continued, a form of mingled 
tubular degeneration and intra-tubular growth may re- 
sult in the so-called cardiac kidney. The evidence of 
these changes is quickly seen in albuminuria, by dropsy 
commencing in the feet, finally by hyaline tube casts. 
A special feature of cardiac dropsy is the absence of the 
whiteskin and aniomia of renal dropsy; instead, we notice 
the cyanosed akin of venous congestion. 

In the gouty state there is always a tendency to in- 
creased vaao-motor tonus, and atheroma; both conditions 
fevor hypertrophy, since the aortic elasticity is gradually I 
aboli^ed. 
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CHAPTER II. 

DIAONOSIS OF VALVULAR DISEASR ASSOCIATE 8YMP- 
TOMa AND CHANGES IN THE CARDIAC SUBSTANCE, I 
INCIDENT TO VALVULAR DISEASE, "MITBAL I 
> LESIONS." 



We are now prepared to study the diagnosis and the 
local effects of valvular lesions upon the cardiac aub- 
fitance. With each form of valvular disease we shall 
try to outline the syinptouaatology of the lesions devel- 
oped in the general system as the result of cardiac in- 
competency. 

One of the most valuable methods of investigation ia 
auscultation, and we shall study first the evidences of I 
valvular disease by auscultation. 

Auscultation. — We employ two terms in the physical 
diagnosis of the heart, sounds and murmurs. To the first 
we assign the representation of the audible sounds which 
occur during the normal revolution of the heart. The 
word murmur is reserved to indicate the adventitious 
sounds induced by lesions in the valves, or modifications 
in the blood tissue. In common with the physiologists 
the sounds of the heart are represented to the diagnos- 
tician by the terms first and second sounds. Several 
elements are combined to produce the first sound : it is 
partly the result of closure of the valves of the mitral 
and tricuspid orifices; partly the whirl of the blood 

thin the cavities of the ventricles; partly the si 
produced by the contraction of the muscular walls o 
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ventricles. This first sound, called ayatolic, representi 
the period during which the blood is projected from the 
left ventricle into the aorta, and from the right ventricle 
into the pulmonary artery. The interval between thft 
gystolic or first Houod, and the so-called second or dia»- 
tolic sound, compriHes the short pause. The diastole 
I the heart comprehends the time during which the bh 
is flowing through the pulmonary artery and the lun| 
thence via the pulmonary vein into the left auricl 
theuce into the left ventricle again, also the time 
cupied by the transit of the blood through the aj 
temic circulation back to the right auricle and 
ventricle. The diastole, theu, is a period marked 
its commencement by the closure of the aortic sei 
lunar valves and the like closure of the valves of tl 
pulmonary artery. The click connected with the closm 
of these valves is the accredited cause of the seconi 
sound. The interval following the closure of the val" 
constitutes the long pause, which is terminated by 
contraction of the two auricles, by which they 
thoroughly emptied of blood. The sound produced 
the auricular systole is inaudible under phyBiologi< 
conditions, but the fact is important to a clear estii 
tion of the murmurs developed by mitral obstructionJl 

Let us describe the sounds more minutely. The fii 
Bound is a long, low-pitched, muffled sound, in shi 
contrast with the high-pitched, sharp, and clackii 
second sound. It will be found that in disease b( 
these sounds become radically altered. The first 
losing the muscular element, becomes less muffli 
as clacking or valvular as the second sound, or the soi 
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8 entirely lost. The attributes of tLe second sauDd st 
f times become very markedly iutenaified, meriting the 
I term accentuated, or the sound may become very feeble. 
We now must ascertain the localities at which the BOundB i 
are best heard. It is an axiom, that both sounds and 
murmure are most distinctly heard at that portioi 
the chest surface at which the cavity in which the sound 
or murmur ia generated approaches most closely the 
chest surface. Now, the left ventricle is most superficial 
i around the region of the apes beat, the aorta at the 
1 junction of the second and third ribs with the sternum. 
The right ventricle is most superficial near the ensi- 
Ibrm cartilage ; the pulmonary artery crosses in front 
. of the aorta, and is most superficial near the junctioiw 
I of the second and third ribs with the sternum ; but wa 
practically estimate the first and second sound as though 
I they were produced in the left side of the heart alone. < 
^ In valvular disease, we oftenest discover murmur on the \ 
fe/t side only, but many concomitant modifications of the . 
I Bounds occur on the right side, We commence our study 
of a sound at the base, because we know that the valves I 
are clustered at that point ; we then proceed either down- 
ward to the apes, or upward to the second right costal j 
cartilages. With a knowledge of the method of the 1 
production of a cardiac sound, and its distribution, let I 
us next inquire how we differentiate the one sound from | 
the other. 

We have at command the following tests: — 

1st. Sound. — The quality is muffled, long, low-pitched, 

[ phonetically represented by the word lupp. It is best ' 

[ heard at the apex beat. It is synchronous, not only . 

I ndth the apex beat, but also with the carotid pulse. It ] 
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just precedes the radial pulse by a hardly notic^abl 
interval. 

2d Sound, — The quality is clear, clacking, or snap- 
ping, and high-pitcheil, phonetically represented by the 
word dupp. /( succeeds the apex beat and cardiac pulae. 
B best heard at the second right costal cartilage, com- 
monly called the aortic cartilage. 

While all this is true, one must depend mostly upon 
. the time, since diseased states modify the quality of the 
sounds, and at all times one can hear both sounds all 
over the prsecordia, so that sometimes it is impossible to 
define the situation of maximum intensity. But invari- 
ably the sound which occurs with the aystole of the ven- 
tricle ie the first sound, the one following the apex beat 
is the second sound. It is desirable, as a secondary pro- 
cess, to time the sounds, and estimate their quality at 
the ensiform cartilage over the right ventricle, and also 
r the pulmonary or second left costal cartilage. 
t is next in order to consider the lesions of the val- 
vular elements of the cardiac structure. Spaee will not 
permit a detailed description of their character. We 
must simply say, that the results of inflammation can 
alter each valve, so that its orifice on the one hand is 
roughened or contracted, on the other hand the valve 
may be nearly destroyed, it may be thickened, &inged 
with vegetations, or adhesions of the columnte carnese 
may bind down one or more leaflets. The result in each 
of these conditions is fiinctional incompetency of the valve. 
In the mitral or tricuspid valves a clot may become so en- 
tangled in the columnte cameie, or chorda ten dineie, that 
insufficiency, or a murmur simulating insufliciency, may 
be produced. (See Tlirombosis.) The vegetations and 
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Other products of inflammation may undergo calcareous 
degeneration, or this form of degeneration may be the . 
result of atheroma induced by the arterial overstrain, or i 
the degeneration consequent on advancing years. For I 
purposes of clinical study, let us nucleate these facts by 
the statement that valvular lesions result in narrowing i 
or stenosis, or in roughening, or in such contractions 
that the valves become insufficient. Any of the valves, J 
theoretically speaking, esn undergo these changes. 

Practically, primary lesions are confined to the valves 
of the left heart, although lesions of the right heart are 
not infrequent as secondary to left-sided disease. 

We have commonly five murmurs represented for our 
B;Mudy : three of insufficiency, with regui^tation ; two of ' 
■obstruction, or s 



{Obstruction very rare. 
Res,.gitatio.. { ^^^^'^./.l^i^J^ x^-i>^rr- 



inary artery ( Obstruction ( HoknowD unless oongeniUL 
unar valves \ Regurgitation I. * 

I vulvea oljstruotion 

I Begurgitation < Sjatolic. 



f Post-diastolic, presystolic. 
[Hi.»l V.1,.. ol«™fi„ I Ett;'S.B=-.cc.r.....d.t 
la^ulic period. 



L Aortic valves regurgitatio 



{Dioetolic at commencement of di- 
astolic period. 
Systolic. 

In the study of murmuis there are some points of im- J 
I portance to which allusion has not yet been made. In j 
I the first plaee, the quality and pitch of murmura indi- I 
I cates absolutely nothing as to the extent of the lesion. 

A most insignificant lesion may be manifested by i 
Lmost portentous murmur, while a most serious lesion I 
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may give rise to a most inaignificantly loud murniiir. 
The sJDgle method of oBtimatiUg the gravity of murmura 
indicative of valvular lesion, is by notJciug the degree of 
change in the cavity in which the murmur is generated, 
and estimation of the degree of diminution of cardiac 
propulsive power, as manifested hy a failing circulation. 

As a rule, aortic murmura develop in ])er8on8 of mid- 
dle and advanced life, in conaecjuence of slowly induced 
inflammatory change developed by continuous over- 
strain, the result of a high arterial tension. These 
changes occur in those auhject to chronic renal disease, 
to syphilis, to laborious avocations, to indulgence in al- 
cohol, to the gouty state ; or the murmurs may be the 
result of calcareous atheroma incident to degenerations 
of advancing years. This is especially true of aortic re- 
gurgitation. On the other hand, mitral disea^ is more 
directly the most jierious complication of acute rheumar 
tiam, or the rheumatic diathesis. The rule is, however, 
not unvarying. Young persona suffer from aortic dis- 
ease, particularly aortic obstruction, and old persona 
frequently present a long-standing mitral lesion. 

Another point of interest relates to the pitch of mur- 
murs. Mitral murmurs are usually low-pitched, blowing 
Bounds ; aortic murmurs are usually high-pitched, cooing 
or grating sounds ; but the rule is hy no means unvary- 
ing. 

Finally, a murmur may replace entirely the normal 
sound, or mme portion of the normal sound cau still he 
heard. In the latter case, the destruction of a valve is 
not so complete. Degenerations of the heart and weak- 
ness of cardiac muscular power can sometimes abolish « 
murmur previously distinct, (he murmur reappearing ^1 
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the cardiac power increases under treatment. The nrarwl 
mure resulting from acute rheomatie endocarditis may! 
vanish in time, as the awelling subi^idcB, and the edges I 
of the valve again approximate normally. More com* I 
monly the leak increases in direct relation with the lapse I 
of time, and the tension maintained within the ventricle I 
by the demands of life. I 

If care is taken to conserve a minimum degree of in- % 
tra-ventricular tension, by constant supervision (espe- I 
cially of the habits of life), the rapidity of the progress I 
of the lesion is much reduced. Care must also bo ob- M 
served to prevent a repetition of attacks of acute rheii- I 
matism, each of which tends to aggravate the mischie£, M 
We have said the murmurs, acoustically speaking, are I 
soft and blowing. This is particularly the case with re- I 
cent muraiiirs, but if gpiculie of calcareous dcgonera- 1 
tion project into the circulation, the murmur may be J 
roughened, and maybe characterized by some appropriate I 
adjective. All cardiac murmurs, like the c-ardiac sounds, J 
can be heard at the base, and follow the law which pre* I 
scribes their location of maximum intensity to that situa- 1 
tion of the chest at which the cavity in which they are I 
produced approaches most directly the surface of the chett. M 
They are subject io another general law, viz., that they ar* I 
propagated in the direction of the blood current by wAm& I 
they are developed. I 

Miipal Regurgitation.— Having heard the murmur at J 
base, proceed to auscult the aortic cartilage, and then 1 
the aper. If the murmur be generated by regurgitation I 
through the mitral valve, the murmur will be loudest- 1 
at the apex. The next step will be to time the murmur, I 
which can be done, by noting the synehroTiove beat cf I 
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ihe apex, or the carotid artery ; in oilier words, time it 
as you would the first Bouud. Often, in comineucing 
lessiuns of the mitral valve. in acute rheumatism, the 
murmur will not be transmitted outside the apex ; but 
if there is much regurgitation, the murmur will be 
transmitted in the direction of the blood current, e.g., 
back into the auricle, through the pulmonary vein into 
the lunga. The murmur can be traced to two sites on 
the chest, one the axillae (since the tissues covering the 
chedt wall are thinnest at this point), and the other at 
the angle of the left scapula and the vertebral column. 
In the axilla, always listen above the line of the apex 
beat ; a recent murmur can often be heard at this point 
that is not transmitted as iiir as the scapulae. Bome- 
times the amount of swelling is sut^icieut to thicken the 
first Bound, or develop a slight niunuur, heard tvt the 
apex and for a short distance outside ; in this case the 
amount of regurgitatiou is alight, and if the lesion occur 
in a case of acute rheumatism, the murmur may dis- 
appear after a time. Oa the other hand, a moderate 
lesion, if associated with much calcareous degeneration, 
may give origin to a murmur which may be transmitted 
to a great distance. The size of the orifice also gives 
expression to the intensity of a murmur. All that has 
been said with reference to a murmur refers to the line 
of transmission with maxi-mum, intensity. The murmur 
of mitral regurgitation may he heard at the ensiform 
or the aortic cartilages, or over the auricle, but is evi- 
dently not BO pronounced as in the line of the blood 
current, by which the murmur is developed. 

Etceepiioiw. — Mitral regurgitation may exist without 
murmur in some cases of extreme dilatation, in wliich 
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ease the heart muscle is so weak that so little blood t»- ^^H 
gurgitates through the mitral valve that murmur is not ^^^| 
developed. In these cases, also, a murmur maybe heard ^^^ 
in the erect but not in the recumbent posture, or con- 
trariwise, and can be explained in the same fashion. 
tit is quite possible to auscult the heart without recog- , 
nizing a murmur, which develops as the heart systole 
improves under rest and treatment. In these cases all 
the evidences of venous congestion prevail. The diag- 
Boeis of a mitral murmur is incomplete unless the 
study is interlaced with a consideration of the general 
Bnd local consequences of valvular cardiac disease. The ^^y 
evidences of the gravity of the lesion are to be drawn ^^H 
&om the effects upon the cardiac substance and from the ^^H 
signs of failing circulation in the general system. ^^M 

The local effecte of valvular disease find their primary ' 

expression upon that cavity of the four which is most 
directly affected by the abnormal circulation ; afterward 

»the adjacent cardiac cavities become more or less in- 
volved. The first demand of mitral insufficiency is, that 
increase of propulsive power by ventricular systole is j 

indispensable. Hypertrophy is the primary response, ^^M 
but in most cases hypertrophy is inadequate to remedy ^^M 
the lesion permanently, or even for any considerable ^^M 
period. This arises, partly, from the fact that hyper- I 

trophy tends to force the blood in jeta through the ab- 
normally patulous orifice, at the same time that it in- 
creases the force of the current into the aorta. The 
I&rgest amount of blood naturally passes into the aorta, 
since the aortic orifice is the larger orifice— and for a 
time the hypertrophy is compensatory. But all the 
while the increased power of the systole tends to increase, 
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little by little, the regurgitation and widen the abDormnl 
valvular orifice. It soon transpires that the aorta is in- 
adequately filled — a condition fruitful of evil. The 
coronary arteries are imperfectly filled by the imperfect 
aortic systole ; dilatation, with fatty degeneration, speed- 
ily ensues.* How rapidly, will depend on the degree of 
mitral lesion. 

The left auricle, in cases of long-standing lesion, be- 
comes hypertrophicd and dilated ; next ensues repletion 
of the pulmonary vein, with subsequent congestion of the 
lungs, with hypertrophy, and dilatation of the right ven- 
tricle. Enlargement of the right auricle occurs in its 
turn, with a more or less pronounced repletion of the 
entire venous system throughout the body. The results 
of mitral disease upon the system at large include con- 
gestion of the liver and kidneys as the most important 
lesion in the chain. The liver ia enlarged, and may pul- 
sate synchronously with the systole. Mesenteric conges- 
tion, with symptomatic indigestion from imperfect glan- 
dular fiinctional activity, tympanites, ascites, hemor- 
rhoids, are all incidents of this sketch. The renal con- 
gestion manifests itself by albuminuria, followed by 
anasarca, which commences in the feet and legs ; the 
reverse is true of initial kidney dropsy, which begins in 
the cellular facial tissues. General anasarca is succeeded 
by effusions into the serous sacs, ascites, hydrothorax. 
In the latter case it is either bilateral, or, if unilateral, 
it is ilisposed upon the left side of the chest, perhaps, 
because the eularged heart presses upon the internal 
thoracic veins on the left side. Since Ivoth hepatic and 
^reual congestion is evidenced by symptoms — query sj 
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vhat are the symptoms of pulmonary engorgement ? The 
reply is, intercurrent attacks of hsmoptysis ; moreover, 
the pulmonary congestion is a fruitfnl harbinger of ca- 
tarrhs, excited by atmospheric influences ; so we add to the ^ 
list bronchitis, more or less grave, as a frequent compli- 
cation. Later in the case cedema occurs, aa little by 
little the hepatic and renal activity is reduced, and the 
circulation is stored with imperfectly elaborated or elimi- 
nated nitrogenous materials. The suSerer is codbC' 
quently liable to any form of serous inflammation, and 
finally to a possible death from uraemia. Death, it is 
true, may suddenly terniiriate the scene, as the result of * 
cardiac failure, but more frequently the patient auccumba 
to some of the incidental complications. The grave 
symptoms linked with mitral disease indicate that its 
duration muet be largely measured by the number of 
complications, and the rapidity of their advent. 

The procession of complications are influenced by the 
avocations of the patient, the presence or absence of 
Byphilitic poisoning, the alcoholic habit, or the recur- 
rence of endocarditis. The severity of the lesion, of 
course, has a primary and potential influence. Age ia 
also a factor of peculiar import. Even serious mitral 
lesions in the very young are modified and sometimes 
vanish as maturity approaches. 

IWcuspwi regurgitation is a secondary process, in 
:almoat every case, to continued pulmonary congestion, 
which results in hypertrophy and dilatation of the right 
-■yeutricle. The repletion of the right heart ia due 
ipulmouary conditions, notably emphysema, or else to i 
sided valvular disease. The lesion is of two sorts 

it, the continued over-distention leads to hypertrophy 
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and tfaickenitig of the chordte teudinece, and the leaflets 
themselYes. IncompeteDcy and regurgitation with at- 
tendant murmur may follow. Or, without valvular 
change, simply as the result of d'ilatatinn of the right 
ventricle, the leafleta of the tricuspid valve, which are 
normally competent to close the auriculo-ventricnlnr 
aperture during systole, are withdrawn from one another 
by circumferential traction of the walla of the widened 
ventricle, ao that their edgea do not pertectly meet. In 
systole, therefore, blood regurgitatea into the auricle. 
Lesions have been recorded of iufiammation of the right 
ventricle, but they are rare. 

"With the above ideas in mind, it is easy to underetand 
that the tricuspid murmur la often temporary. It may 
be absent, owing to extreme dilatation of the walls of the 
ventricle and their consequent weakness. The murmurs 
can be developed or increaaed by exercise, which favors 
congestion of the lungs; it will sometimes disappear if a 
state of rest is maintained. The murmur may be con- 
fused on the one hand with a mitral systolic; on the 
other, with an aortic obstructive, or systolic murmur ; 
the safest guide will be observation of the associated 
symptomatology. We are also to consider the difference 
in pitch of murmurs possessing the same time. In mitral 
systolic murmura we have a diflerent position of maxi- 
mum intensity and area of distribution. With aortic 
systolic murmur in addition to the above points, there is 
always a dilated, or hypertrophied left ventricle. 

The area of irantmiasion of a murmur of tricuspid 
regurgitation is in harmony with the rule. It is heard 
at the base, it is transmitted downward, a little to the 
right of the sternum, with maximum intensity, because 
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rthe right ventricle, if enlarged, always extends to the 
right of the sternum and is most superficial just to the 
right of the ensiforni cartilage. It is often heard over 
the body of the ventricle, but is not loud enough to 
carried to the right axilla ; indeed, tricuspid 
are usually very soft, and blowing in quality. When 
the murmur is present we usually have distention of the 
veins of the neok, more especially of the jugular exter- 

Iual and internal. In this connection, a word or two on 
venous distention is pertinent. 
" In healthy persons the internal jugular vein is not 
visible ; the external jugular, on the contrary, is visible 
in the erect, if not in the recumbent, posture of the body. 
The external jugular vein usually possesses two sets of 
valves, one at its mouth and one in the middle of its 
coura«. The iuterual Jugular is provided with valves at 
or a little above its mouth. All these valvfea are very 
Tariable, both as to number and position. Moreover, 
they are often quite incompetent to close the vessel. 
This is especially the case with the valves in the internal 
jugular. The right internal jugular vein, right innomi- 
nate vein and vena cava su[>eriur, form a continuous 
channel, which is almost straight. For this reason all 
the signs about to be described are more marked on the 
right side of the neck than on the left, and they would 
be always more markedin the internal than the external 
jugular were it not that the deep position of the former 
vein is a hindrance to observation."* 

Tricuspid disease predisposes to auricular fijlluess, and, 
in tum.todistentionofthevenacavie and thejugular veins. 
Baturally the overfilling is not absolutely permanent, but 
dependent on the causes which give expression to the 
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tricuspid murmur. There will usually be a venous 
pulse, direct or indirect. Indirect may be due to the 
fact that an over-distended ventricle bulges the tricuspid 
valves toward the auricle, and gives origin to impulae 

- with each systole, which is measurably counteracted by 
the auricular systole. Direct pulsation occurs in conse- 
quence of a true regurgitation and propulsioa of bloud 
into the jugular veins through incompetent venous valves. 
Gee says that we can distinguish whether the valves 
are competent or not by compressing the veins in the 
upper part of the neck, and observing whether they are 
filled with blood from below. The rise of blood and ita 
pulsation from below is made characteristic by this 
method. The pulsations of the carotid artery may com- 
municate systolic pulsation to the veins. The practice 
just mentioned, and a condition of the heart predispoeing 
to distention of the right ventricle, arc the best safeguards 
from error. The jugular veins are, of course, liable to 
overfilling from other causes, such as pressure by pleural 
or pericardial adhesions, thrombosis, etc., acting on the 
vena cava or innominate. A permanent or long-contin- 
ued repletion of the veins occasions marked dilatation, 
most commonlyof the right side, sometimes upon the left. 
Venous distention, which has a pulmonary origin, is poe- 
Bible. The descent of the diaphragm in normal inspira- 
tion is one of the motive powers of the circulation. In 
diseases in which this action of the diaphragm is inter- 
fered with, as emphysema, with chronic catarrh, the 
veins are always more or let^s distended, as a result of the 
pulmonary obstruction. From those pulmonary condi- 
tions distention of the right ventricle may occur, demon- 
strated by the abnormal boundaries assigned to it by 

_percufvi'on, inspection and palpaliun. 
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Mitral Obatrttetion. — The auriculo-ventricular valval iir 
orifice may also be rougliened or obstructed. The form 
of obstruction ia so uniform that it has suggested the 
possibility that the lesion is congenital, rather than tbe 
result of endocarditis. The question is plausible enough 
to lead one carefully to study tbe history of each case 
of mitral obstruction. There is no doubt, however, 
that, in common with other lesions, it can arise from 
endocttrditia. 

The shape of the mitral orifice merits passing notice, 
in addition to what has been already stated in reference 
to valvular disease in general. The averi^ circumfer- 
ence of tbe normal orifice is about four inches; the form 
is ova!, with correspondingly narrow-long diameter. In 
disease, this orifice is seriously modified. Tbe chorda 
tendiueiB and tbe valve may be thickened, stiffened into 
a rigid mass, or the orifice may be obstructed by vegeta- 
tions. Tbe leaflets may be fiised so as to form a more or 
leas conical tube, its smaller extremity opening into the 
ventricle ; sometimes the orifice is extremely small, ad- 
mitting only the little finger, or even a i>en handle 
through it The orifice may be slit-like or " button- 
hole" in appearance. The valve may be encrusted 
with calcareous salts, of bony hardness, in the same way 
as other forms of valvular disease. The effect on tbe 



178 PHYBICAL DIAGNOSIS. 



'I 



I 



auriculo- ventricular aperture is, of course, opposite to that 
of regurgitation. The orifice ia narrowed, not wiilened. 
Instead of narrowing — or stenosis — the aurteular surface 
of the mitral valve may be simply roughened by vegeta- 
tions, without materially obstnicting the oriiice. Pre- 
Bystolic murmur is associated with both conditions, but is 
best developed if stenosis exists. 

In reference to the murmur, the time orthe rhythm in 
which it occurs has been variously designated by the 
terms, preaystalic, auriculo-syatolic, poatrdiaatolic, or sim- 
ple initial obstructive murmur. {See Illustration.) 
The murmur may include theentire diaostolic period, ifthe 
obstruction is extreme; on the other hand, it may only 
occur at the end of the diastole, immediately before the 
systole, thus meriting two of the terras, post-diastolic or 
presystolic. Citetom hae applied the term diaat<jlic to 
the murmur of aortic regurgitation; in reality this mur- 
mur occurs at the commencement of the diastole, so the 
beat term for the murmur of mitral obstruction or 
roughening is presystolic. The facts are, that at the 
end of the diastolic period both auricles contract, to ex- 
preea from tbeir cavities the last remnants of blood and 
complete the filling of the ventricles. If mitral obstruc- 
tion or roughening exist, it is evident that the murmur 
thereby generated will occur just betbre the systole^ 
before the impulse of apex or carotid, after the second 
sound. The murmur has in must cases two centres of 
equal intensity. The one corresponding with the au- 
ricle, the otlier with the apex, to which it ia carried by 
the blood current. It must be remembered that at the 
time the murmur is produced the apex is not applied to 
the chest wall until the systole occurs. Perhaps this 
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rBxplaina the fact that the murmur is beat heard a little 
within the line of the apex beat ; whereas in mitral 
regurgitation with ayatolie murmur, the sound ia con- 
ducted to the ear when the ventricle ia in approximation 
with the chest wall. A mitral murmur may sometimes 
be heard just outside the apes, because the ventricle may 
be both hypertrophied and dilated. Presystolic murmur 
is localized, and cannot he transmitted A*om the apex, 
^^^ because the blood current ia immediately diverted into 
^^L the aorta by the ventricular systole. Thus it happens 
^^H that the murmur is, as it were, clipped or cut oS* short 
^^H at the apex. In regard to the cases in which there is a 
^^H murmur with a centre of maximum intensity over the 
^^H auricle, we must remember that in health the left au- 
^^H ricle is placed beneath the right, ao that in cases of 
^^H simple roughening of the auricular surface of the 
^^H mitral, the murmur may not be loudly heard over this 
^^H cavity. But if true stenosis exist, one of the earliest 
^^H consequences will he the enlargement, by hypertrophy 
^^H and dilatation, of the left auricle, and the murmur will 
^^H then be heard over the area included by the auricle. 
^^K Concerning the exceptioihal transmission of presystolic 

^^H murmurs into the axillw, or posteriorly, as reported by 
^^H Dr. Andrews,* we recognize that auch transmission is 
^^H possible, but an unlikely event. In his cases there may 
^^H have been pulmonary consolidation, or pleural adhe- 
^^H aions, iir the murmurs may have been exceptionally 

^^H Dilatation and hypertrophy may become eo extreme, 

^^H owing to long continued and serious obstruction, that 
^^H the normal prcecordial area may be filled by the dilated 

^^1 ■ St. i)8rt.b<,1«m™'h mfflj'ilKl B-p,rt, 1877, 
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I auricle, tbe left ventricle may be correspondingly de- 
d and displaced. In some caaea, tlie enlarged 
I auricle presents a visible tumor, causing bulging of 
I- more or less of the prsecordial area. 

The auricle may become so much distended as to ad- 
I mit two good-sized Sicily oranges into its cavity. The 
' hypertrophy and dilatation exceed the similar condition 
in mitral regurgitation.* 

In natural sequence we often find very marked 
I hypertrophy and enlargement of the right side of the 
I heart, and for a time better compensation exists than in 
I mitral disease — more dilatation is united to the hyper- 
' trophy. 

auxiliary symptom of much importance consists in 
[ an acceiituation of the pulmonary artery second sound, 
f This is obviously a symptom of the increased pulmonary 
I blood pressure, and a comparison with the pulmonary 
I aound of health, or with cases of mitral regurgitation, 
. leaves no doubt of the accuracy of the statement. The first 
sound may also become so valvular that it can easily be 
confounded with the second sound, were we not guided 
I by the ventricular impulse. Two explanations of this 
I accentuation may be offered. By one, we note that the 
I blood pressure in the right ventricle is increased re- 
latively with the elevation of the blood pressure in the 
pulmonary circulation, so that the tricuspid valves close 
with on intensified sound, audible over both ventricles. 
By the other hypothesis, if the obstruction be ex- 
' treme, very little blood reaches the cavity of the left 
I ventricle at the time of the systole. We must, therefore, 
I subtract from the first sound the blood element, and 4 
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portion of the muscular element, leaving either a valvu- 
lar Bound, 03 heard in typhoid fever, or a dull, blurred 
Bound, as the valves maj he much more thickened thaa 
roughened. 

Reduplication of the first and second sounds is an 
occasional concomitant, explicable by the fact that the 
overiilied right ventricle and pulmonary artery lead to 
right ventricular, or pulmonary artery systole, prior to 
left ventricular or aortic systole. It has been said that 
auricular and ventricular hypertrophy is more tho- 
roughly compensatory than in eases of mitral insuffi- 
ciency, and the compensation lasts longer. While thta 
is true, transitory respiratory embarrassment, due to va- 
riations of the pulmonary circulation, are more frequent 
than in mitral regurgitation. The associated dyspnoia 
becomes more severe if the compensative power ia ex- 
ceeded, because the lesion is, defaeto, more grave. The 
pulmonary capillaries are habitually overcharged with 
blood, so that slight increase in pulmonary blood pres- 
sure produces serious effects. Bronchitis of asthmatic 
type and cardiac asthma are frequent concomitants. 
The general series of phenomena outlined in the clinical 
history incident to mitral disease find a parallel in the 
history of mitral obstruction. 

Palpitation and dyspncea are, perhaps, more common 
than in other forms of organic heart disease. The causa- 
tion is variously explained ; when the facts are nucleated, 
the pathology of the symptomatology seems to be, fluctu- 
ations of vaso-motor tonus^ The vaao-motor tonus is pro- 
foundly influenced by causes operating on the nervous 
system directly ; for Instaace, the excitements of busi- 
ness, emotional, psychical diBtui:b8.aca lA ^s.'j "-Ki^^. 
J'uBctioDsl digesi - - 
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Ki Upon these conditions. To thoroughly comprehend 
this, we must recall that nitrogenous food is taken up 
by the liver, and therein broken up from the form of 
peptones into glycogen, and the products of the urea 
series. The excess beyond the purposes of nutrition can- 
not be excreted by the kidneys as rapidly bs they are 
supplied by the liver. In the blood-vessel system these 
materials act aa irritants, producing a recognizable in- 
crease in the blood pressure.* Dr. Parks has pertbrmed 
some experiments relating to this subject upon the sol- 
diers at Netley Barracks, England. In those experiments 
it was found that if nitrogenous food was withdrawn 
&om their diet, the arterial pressure was sensibly re- 
duced ; on the other hand, it became elevated just in 
proportion to the increase of those articles of food con- 
taining nitrogenous substances. Imagine a dyspeptic 
individual with mitral disease suddenly seized with 
palpitation and dyspncea. Congestion of the lungs en- 
sues, hEerooptysis, perhaps bronchitis with cedema. If 
in addition, renal activity is deficient, elimination of ni- 
trogenous material is reduced, and the emharrasament 
of the circulation is increased. This is the explanation 
of the temporary dyspnoea which so often puzzles the 
observer, since the phase of the cardiac or pulmonary 
condition seenks inadequate to explain the grave symp- 
toms. Drs. Albutt and Johnson have assigned essen- 
tially the same explanation for tlie transient dyspncea 
attending cases of nephritis, in which there is no dropsy 
to account fur the condition. It has been called by them 
c asthmaf 

ctUTM, 18T7 ; aito Britui Utdlcal Jlmmnl, Bsptember, IBTT. 
lua u ■barii glian ia (.niUciiU* to mi&j cu 
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Ditappearance of I^esi/slolie Murm/ur. — In certain cases 
the murmur of presystolic rhythm may vanish, to reap- 
pear, perhaps, in a few days. Position also influences the 
development of mitral obstruction. They can be heard 
in the upright, ,but not in tlie recumbent posture ; eome- 
timea the reverse is true. Rest in bed may render a 
murmur temporarily inaudible. The reason of this phe- 
nomena is intertwined with aatudy of the blood pressure in 
the pulmonary circulation and the heart Thepulse of both 
mitral obstruction and regurgitation is apt to be small in 
volume, but in mitral obstruction the percussion wave 
is smaller than in mitral regurgitation, because there is 
less hypertrophy of the left ventricle. The pulse is also 
freijuently very irregular in rhythm, especially during 
attacks of pulmonary congestion. The irregularity in 
these eaaes is probably due to a want of synehronoua 
action between the right and left ventricles, due to the 
repletion of the former. i^See Irregularities of Rhythm.) 

Double Mitral Murmur. — Mitral obstruction and re- 
gurgitation, with double see-saw murmur, may be pres- 
ent. The lesions, however, inducing each murmur 
usually occur separately. Nevertheless in mitral regur- 
gitation, when there is extensive loss of valvular struc- 
ture in the mitral valve, the auricular surface may also 
be involved, and the murmur be double. 
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CHAPTER IV. 

AORTIC niHEASE. OBSTEUCTION. REGUBGITATION. 
VALUE OF THRILL IN OrAGNOalS OF V 

In the oatlines of the etiology of valvular cardioC 
disease, aortic lesions were linked yiiih persident high! 
arterial tension, with atheroma, or with the calcareooeB 
or fatty degenerative changes of advancing life. It wasl 
not designed to affirm that aortic lesion never follows 1 
rheumatic endocarditis. So fer from this, roughening a 
the ventricular fispect of the aortic V&lv^ and atenoeU'f 
are quite frequent as the sequel of endocarditis, and sine 
any aortic valvular disease tends to shrivel and s 
them, they may become incompetent to close the aortitt' 
orifice, and aortic regurgitation may follow. Our r 
marks were intended to show why the mitral valverw 
should most frequently suffer in endocarditis upon me- 1 
chanical principles. The valvular lesions, anatomically 
considered, are essentially the same as those developed in { 
. the mitral valve; including, on the one hand, roughen- 
ing, or Btcnosis, on the other, such valvular destruction as 
shall result in rendering the oppomtion of the semilnnar 
segments impos^ble, and regurgitation from the aorta 
into the ventricle results. The lesions terminating in ste- 
nosis, or roughening of the ventricular aspect of the 
valves, usuallv tend to develop insufficiency and regnr- 
gitalJon, withadoublemurmuraatheresulL Thelesions f 
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can, however, occur independcDtly, but the murmur of J 
Bortic regurgitation is lesa common as an independent f 
than that indicating aortic Bteuosis. We havfl I 
then two murmurs connected with the aortic re^on, one J 
clearly aystolic, one at the beginning of the diastolic ^ 
period, called diastolic. Systolie aortic murn 
carried upward by the blood current to the place at j 
■which the aorta is most superficial, and are heard with i 
masimum intensity at the second right costal cartilage. 
From thence the murmur is propagated into the carotids, 
itnd can in exceptional cases be heard even in the femo- 
ral, radial, or dorsalis pedis arteries. Aortic systolic 
murmurs are timed by the same methods we employed to 
time systolic mitral murmurs. To distinguish them from 
a aystolic mitral, we have the different location and line 
of traoBmission, with masimum intensity. la the case 
of single aortic, or mitral systolic murmurs, the diagnosis 
is easy; for instance, the latter are not transmitted into 
the arteries of the neck, and the former diminish in in- 
tensity as one listens toward the axilla. But aortic 
murmurs are very widely transmitted, the sternum act- 
ing as a sounding board, and aortic murmurs can be 
distinctly heard over the sternum, at the epigastrium, in 
the axilla), or at any part of the chest when the murmur 
is rough, or loud. When both mitral and aortic systolic 
murmur co-exist in the same case, it is very important 
to locate exactly the point of maximum intensity of each 



In addition, there is another fact, viz., two systolic mur- 
murs are seldom of the same pitch and quality. Most 
frequently the aortic is the highest and roughest, siuca 
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■calcareous degeneration, and athcruma, of bony hardnea^; 

more frequent at this point. 

Diastoljo Murmur. — The diastolic murmur indicative 
of aortic regurgitation can be heard at the base, but ia 
manifestly louder aa the auscultator neans the aortic 
cartilage, whicb is the pluce at which that vetisel U 
nearest the ear. Aortic regurgitant murmurs are trans- 
mitted in two directions. This happens because the 
biood current is flowing onward through the arterial 
circulatioD, and also by reason of the lesion backward 
into the ventricle. Moreover, in the latter caae, the 
fltemum conducts sound very readily, so that the mur- 
mur can be heard loudly at a point just above the 
ensiform cartilage. In fact the mid-sternal line at the 
articulations of the sixth ribs frequently presents a sec- 
oud centre of equal intensity. The murmur can sometimes 
be detected in the carotids, and along the aorta, but 
always with lessened inteoaity aa the auscultator leaves 
the heart. Behind the sternum lies the bulk of the 
heart, and mostly the right ventricle, but at the apex 
the left ventricle is superficiitl, and aortic regurgitant 
murmurs can sometimes be heard at the apex.* Like 
aortic systolic murmurs, diastolic aortic murmurs are 
distributed over a wide area, and in many cases can be 
heard in the axillae of the right and left side. The 

roptore. Dr. Balthaiar Foaler fldggiyftB ttuU B uunuur tieonl SB kbaVfl llhUCHt«< 
raptoro of tb4 poflterlor aortic aaffmenL Tha other two soemooU boing altuiiled 
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I pulse of aortic regurgitation is very diagnostic. It ha* 
Jbeen called the trip-hammer pulae, or the Corrigan pulse. 
I When the aorta is normally distended by the aortic 
t .^tole, there is a gradual aortic recoil, or systole which 
* Mds in forwarding the circulation. But if the valves 
are incompetent, the aortic systole forces the blood 
quickly backward into the ventricle, as well as forward 
through tffe aorta, and the arteries become abruptly^ 
abnormally empty. Since the ventricle is usually hy- 
pertrophied.the percusaton stroke of the pulse resemblee 
that of a ball striking the finger, and quickly rebound- 
ing. It is represented by the Bphygmograph in tha 
accompanying figure. 

Its characteristics are the abrupt percussion stroke 
the rapid fall with esaggerated dicrotic curve. lo the 
Philadelphia Medical Times, May 2lBt, 1881, three cases 
of Corrigan pulse are reported in aortic dilatation with- 
out valvular lesion ; but the pulse may be said to b» 
almost diagnoetic. The special character of the Corri^ 
gan pulse is much increased by elevating the arm above 
the head. 

, The puhe of the aortic obstruction ia sometimes of 
small volume (although the cardiac action ia strong) if 
the obstruction ia extreme, but oftener by a pulse iiill, 
strong, and hard, as an evidence of the ventricular 
hypertrophy. The local consequences of aortic diseaae 
are observed chiefly in the condition of the left ven- 
tricles. This cavity bears witness to a constant effort 
on the part of nature to secure compensation. For 
the most part these efiorts are successful, and in both 
forms of disease hypertrophy of the left ventricle is a 
marked conservative lesion. The strongest possible con- 
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traet is presented to the cases of mitral disease in whii^^^H 
hypertrophy caaoot be so eihcicntlj conservative, l^^^^^ 
hypertrophy continuee for years without being followe^^^^ 



by dilutatlon, even in the face of considerable physical 
exertion. This is also in strong contrBst with the elfect 
of labor in mitral disease. Old age is often attained by 
those suffering from aortic disease without much dis- 
comfort ; but the advent of preponderating digenerative 
changes is insidious and sure. To fully appreciate thij 
consider that in aortic obstruction, the aorta being 
perfectly filled, the coronajy arteries supplied by 
aortic systole (in its turn defiendent on complete artei 
distension), are imperfectly supplied, and fatty degen- 
eration slowly commences. The same changes proceed 
in aortic r^;urgitation ; in this case if the portions of 
the valves directly beneath the eoronary arteriefl are 
more perfect than other portions of the valves, the per- 
cussion of degenerative changes is slower, since the 
blood is more or less efficiently directed into the coronary 
arteries. If the reverse prei-ails, or the mouths of the 
coronary arteries become more or less occluded, the 
course of dilatation, fatty degeneration, is more rapid. 
Another insidious source of danger is atheroma of the 
coronary arteries ; this process begins as the result of 
increase or aortic systole, induced by the violence with 
which the blood is forced from the ventricle into the aorta. 
With mitral disease death stalks behind the corapli- 

' cations ; in aortic disease death results immediately &om 

[ the condition of the cardiac muscle. 

Asmdated Le»iong, and Sympiomatohiiy eonneded wkk 

[ Aortic DUeaee.* — Ijesions of the aorta itself 
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the harbingers or as the result of valvular aortic disease. 
In either case increased arterial teosiou is the initial 
feetor ; on the one hand, due to cardiac hypertrophy, on 
the other, to causes which will be developed in the sec- 
tion on aneurism. In a small proportion of cases athe- 
roma of the aorta is simply a degenerative process inci- 
dent to advancing life. Indeed, symptoms of aortic 
lesion are intertwined with the symptomatology of aneu- 
riain, combined with hypertrophy of the heart, and can- 
not often be separately studied. The leading symptoms 
are : pain, due to pressure of the enlarged heart or aorta 
on adjacent tissues or nerves, palpitations, and various 
anginas, doubtless symptomatic of changes ju vaso-motor 
tonus. Apoplexy, either embolic or due to coincident 
atlieroma of the arterioles of the brain, is a frequent 
complication. The rapidity of the fatty degenerative 
changes are directed by the same general conditions 
noticed in the chapter on the fatty heart. 

The dropsies and symptoms of venous congestion are 
not common in aortic disease until the terminal stages. 
Mitral Lesions a Sequence of Aortic Disease. — ^The reflux 
of blood against the walls of the ventricle, in its eflbrt to 
find exit through a diminished aortic orifice, increases 
the pressure on all parts of the ventricular wall, which 
will naturally yield at its weakest point. The pressure 
is increased by the violence of the contraction, owing to 
the concomitant hypertrophy. The yielding may occur at 
the mitral orifice, permitting regurgitation, and is really 
a compensatory and beneficial lesion, since it relieves the 
over distended ventricle. 

General Considerations. — There are a few fects con- 
lected with valvular lesions not yet alluded to in 
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^^H detail : One is palpitation, one is thrill, another violent 
^^H carotid pulsation, finally, the relation of mnrmurs to 
^^H Bounds. Carotid pulsation is an incident of valvular 
^^H aortic disease, or violent carotid pulsation may indicate 
^^K . hypertrophy or over action of the heart without valvu- 
^^B lar disease. It is common, also, in diseaees afiecting 
^^H coats of the vessels, especially the aorta. The relation 
^^H of murmuTs to sounds is such, that murmurs may re- 
^^H place the sounds, or a more or less normal sound may 
^^H persist. In the latter case some valvular competency is 
^^H probable, but most frequently the murmurs destroy the 
^^H normal sound. The partial abrogation of a cardiac 
^^H sound occurs mostly at the aorta. In aortic obBtruction 
^^H especially, the second sound, though perhaps modified, 
^^H persistfi, unless there is regurgitation. Thrillis a purring 
^^H tremor or vibration communicated to the hand in the 
^^M preecordial region. It is un analogous tremor to the pul- 
^^F monary vibration, " the vocal fremitus." Thrill can 
originate in the pericardial sac, and is then known as a 
pericardial friction.* 

Thrills are also developed mlhin the heart or the 
great blood vessels. Endocardial thrills are coincident 
with the systolic or diastolic periods. Endocardial 
thrill is develo|)ed by the whirling of the blood stream 
over roughnesses on degenerated valves, or at contracted 
valvular orifices, or again by the roughnesses in the 
walls of the great vessels. The vibration which is felt 
as a thrill is also audible a^ a murmur, but only a small 
proportiou of these disturbances are sufficiently violent 
; to palpation, so that very few audible 
murmurs are associated with thrill. 
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They follow the same laws of location of maximum 
intensity as the audible miirmure. Practically speaking 
mitral obstruction is the lesion in which most commonly 
the interference with the normal circulation is manifested 
both by murmur and thrill. The location of maximum 
intensity in such cases is the apex. The time, post- 
diastolic or presystolic. Thrill, connected with mitral 
regurgitation, ia far from common. At the base of the 
sternum, thrills may proceed from the aorta, or the right 
ventricle. 

Systolic and diastolic thrills can be recognized over 
the aortic region, their presence (excluding pericardial 
frdction) indicates atheroma, aortic dilatation or saccular 
aneurism. The violence of a thrill, as of a murmur, can 
be increased by exertion. By combining the inclusive 
evidences of disease, the adjudication of the import of 
thrill is easy ; for from what has been said, it must be 
deduced that thrill is by no means specially diagnostic, 
but is oftenest associated with mitral obstruction or aortic 
disease. 

Thrills detected in the veins of the neck indicate & ! 
narrowed calibre from pressure. In regard to palpita- 
tion, we refer to the section on fiinctional heart disease, , 
and to the discussion of palpitation connected with mitral 
obstruction, since it is not a symptom frequently inci- 
dent to the majority of valvular lesions. 
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CHAPTER V. 




ANEOKISMAL DISEASES OF THE ARTERIAL 



Lesions of the aorta of moderate extent are so fre- 
quently associated witii diseases of the valves as just de- 
Bcribed, that it seems in place to follow the account of 
the lesions of the valves with an account of aortic dis- 
ease. 

It is convenient to nucleate the lesions of the aorta into 
the following claeses : — 

1st. Simple dilatation of ail the coats of the vessel. 

2d. Saccular Aneurism.— The forma of the aac very 
various, 

3d. Dissecting Aneurism, 

The first two conditions will alone claim our notice in 
an outline of diagnosis of thoracic affections. Aneur- 
ismal changes are always associated with, or preceded by 
a diseased condition of the contiguous layers of the in- 
ternal and middle coats of the vessel, a tissue growth 
terminating in degeneration, which by impairing the 
elasticity, and contractility of the walls of the vessel, 
allows of their expansion and dilatation, even under the 
tension of the normal arterial blood preMSure, or this 
abnormally increased by any cause, such as occm>ation, 
which acta as a filtering agent to the seeds already eown 
by the structural changes. The structural change is in 
association, in a major number of instiinces, with syphilis, 
and in the order named with the other causes of athe- 
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roma ("Eudo-arteritia," "&tty degeneration,") viz., in-. 
temperanue, Briglit's disease, rheumatism, advancing 
life. 

Of the physical signs of atlieroma without much dila- 
tation, there are none concerning which we can feel sure. 
Calcification of the arch is attended with a rough ayatolic 
murmur, with a location of maximum intensity limited 
to the vessel.* In coDtrasting systolic aortic valvular 
and syetulic aortic murmurs, questions, wo think, are 
adjudicated by the axiom that murmurs are heard with 
maximum intensity at the portion of the circulatory 
tract where the cavities in which the murmurs are gene- 
rated approach closest the cheat surface. Thus a systolic 
murmur becomea indicative of aasociated aortic valvular 
and aortic lesion when heard with equal intensity over 
,the aorta as over the valves, t. e. the second right costal 
'tilage, if beard with maximum iutensity over the 
aorta only, is strikingly indicative of aortic lesion. Since 
the procession of causes of valvular disease are similar, 
we often do have associated valvular disease. So far as 
hypertrophy or dilatation are concerned, both in a 
narked degree accompany valvular lesion. In athe- 
ima the aorta ia uuyielding, and the effect of its resili- 
'«ncy on the circulation is lost, and the heart becomes 
somewhat hypertrophied to meet the demaud; but in 
aneurism, or atheroma, the heart is never so much en- 
larged as in valvular aortic disease. The general symp- 
toms possess grave import, since they tell of the ultimate 
effects of a rigid arterial system; in the angiuaa, the 

Libi nullila, or Ibo dnnaLla pedli mnmim. 
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obliteration of smal] arterial branches by calcareoua de- 
generation, or by the formation of thrombL* 

We use the word aneurism in its iiridest sense ae a 
local increase in the calihre of an artery Thus any form 
of aortic enlar^ment can give rise to some or all of the 
physical evidencea of aneurism, which are purely mechan- 
ical. The physical evidences depend upon two condi- 
tions. First, the size and direetion of the growth de- 
termines the pressure symptoms, Seoimd, the nature of 
the sac, and the variety of orifice by which it communi- 
cates with the parent artery, are conditions which give 
direction to the acoustic phenomena. 

The evidences of aortic dilatation are headed by per- 
cussion. Practically, wheuever the aorta is dilated, 
there is dullness over the upper piece of the sternum, 
between the third rib and the notch; there is also 
a broadening of the area of dullness laterally, encroach- 
ing materially upon the lung, usually to the right, but 
often also to the left of the sternal border. An ex- 
cellent method by which to demonstrate this, consists in 
causing the patient to make full inspiration, noting that 
the percussion, previously dull, has become resonant; 
then cause full expiration to be accomplished, and note 
that the dullness is rendered more pronounced than it 
was in quiet respiration. The result is evidently due to 
the &ct that the edges of the pulmonary lobe circle 
the aorta on lull inspiration, and are withdrawn and the 
aorta exposed by expiration. The method of percussion 
ifi the same advised for examining the heart : com- 
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rraence in an interepace quite outside the area o 
paired resonance ; gradually approach the sternum 
die area of impaired resonance ia fixed.* 
Palpation. — ^Thrill or fremitus may orniay not be pres- 
ent; the sign is dependent on the physical condition of thfri 
wall oftheartery. It should be sought for alongthe cheat 
wall above the track of the veesci, and also in the 
sternal notch; and since the innominate and carotids 
may be also atheromatous, the thriil may be transmitted 

• in them. Pulsation is another evidence sometimes but 
not always present. The pulsation can be ma^le more 
evident by causing the patient to incline forward, so as 
to bring the aorta as closely as possible in relation with 
the chest wall. Search, then, by palpation, not only over 
the upper piece of the sternum, but also at the sternal 
notcb- There will be a jerking, inelastic impulse be- 
hind this point. The aorta cannot ordinarily be feU' 
over the sternal notch, but if it should be perceptible, 
the pulsation, to be indicative of atheroma, should 
posess the above named peculiarities. Palpation will 
include the study of the pulse. There will be often 
associated atheroma of the radiala more or less marked ;t 
the qualities of hardness, suddenness, jerkiueas, are very 
fltriking. In some measure the Corrigan, or pulse of 
aortic reflex, is simulated; "even the hooked apex of the 
aphygmographic tracing of aortic insuificiency is found 
in the rigid pulse of atheroma and calcification" ( WaUk).X 
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Sometimes the orifice of the innominate or pulmonary 
artery ia more or less occluded by spiculje of calcareous 
matter, or the lengthening of the tube due to the disease 
inuy reduce to a elit-like form the orifices of the arterica 
named, or direct glohular enlargement may take place, 
more or less altering one or other orifice. The outcome of 
theatudy amounta to thie.that the pulse may vary mater- 
ially in volume on one or the other side, from the above 
causes, but unless there are associated local evidences of 
disease, we are not justified in locating an aneurism on 
one or the other side by the qualities of the puise. Inspec- 
tion merely confirms the results of the previous exami- 
nation; local bulging of the tiaaues, visible impulse of the 
carotids of supra-sternal pulsation, can severally be ob- 
served. 

The varietiGB of eaccular aneurism are capable of 
modifying the physical signs as follows: — 

Inspection and palpation may disclose the shape of the 
tumor itself. It may grow outward and project as a 
tnuss, even as large as a small cocoanut. The walls may 
be gradually reduced to the thickness of the integument, 
and the merest shell of the external coat. The pulsation 
and thrill are detected, in the writer's experience, with a. 
rea<1iness proportionate to the thickness or thinness of 
the walls of the sac. 

Au»e%tUaHon. — The question of the causation of mur- 
murs is fully iliscusscd in books devoted to the subject 
of diseases of the heart only. Let it suffice for these 
nutliues to say that murmurs may be svetolic or diastol- 
ic, or both, in the same case. It ia pn^bable that the 
(tntnuice of blood into an aneurism may be simultaaeoitt 
with the systole, the exit of the blood eynchrunoos 
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I with the diastole. Usually the murmurs indicative of 
aneurism of the true or sacculated variety have the hol- 
low ring called bruit, the analogue, in thia instance, of 
the cavernous tone imparted to respiration when the air 
enters a cavity in the lungs. The hruit is a holloW| 
reverherating murmur, usually longer than the other 
murmurs thus fer described. Once heard, it can after- 
warda easily be appreciated. A single practical demon- 
Btration is worth pages of adjectives. Whether the 
murmur he single or double depends almost entirely. 
upon the nature of the orifice. Sometimes, in cases of 
aneurism of the cceliao axis, the orifice may be merely 
button-hole shaped, or the orifice may be abrupt or 
smooth. A murmur, when very prolonged and systolic, 

■ indicates simple fusiform dilatation, or that the tumor 
communicates with the aorta by a very small opening 
(a g., aneurisms of c<eliac axis) ; or else that the tumor 
is lai^ly filled with clota of fibrine. The latter point 
is confirmed, if the murmur is more muffled than usually 
noted in aneurisms containing blood, which are relative- 
ly equally, superficially or deeply situated. 

More important than these questions is the fact that 

aneurisms may exist without the suspicion of a mitrmwr ; 

or there may be no murmurs, properly speaking, but 

I only a dull, impulsive impression, systolic in time. 

' Sometimes the second sound is natural, sometimes it ii 

accentuated. 

In early cases of aneurism, before marked bruit ex- 

iflts, aneurism must be diagnosticated by other means, 

or by a method of study to be su^ested presently. 

If the aneurism be filled with clot, especially if the 

, dot be laminated, very little blood can. eo-tec "ot 'mbA 
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exit, and thus very feeble murmur ia developed, since 
the orifice of a sac comraunicating with the aorta may 
be reduced to a mere depression. In a case of athero- 
matous fusiform dilatation we have seen a large ctot so 
fill the dilatation that no murmur was generat-ed during 
life. The depth of the plane at which the murmur ia 
generated may be of service in forming an opinion as to 
the nature of the contents of a sac. The more distinct 
and superficial the murmur, the more likely is the sac 
to be but pajtially filled with clot. 

In some cases, if the tumor be superficial, the pressure 
of a stethoscope may influence the lumen of the aorta, 
and so develop a murmur not otherwise present.* 

Abdominal Aorta, — ^In examining the abdumiual aorta, 
there are some additional points to be considered. It is 
much more convenient to invoke palpation to our aid. 
Aneurisms in general are accompanied by an expansile 
pulsation, which is very diagnostic of aneurism when it 
can be felt. This is applicable, in an especial degree, to 
abdominal aneurlBra, and also in thoracic aneurisms, 
pointing externally. 

Care must be observed not to confuse a transmitted 
pulsation imparted to a tumor in the abdominal cavity. 
The hand and knee position will obviate, in many cases, 
a transmitted pulsation, but an aortic enlargement will 
continue to pulsate distinctly. 

In abdominal aneurism the position upon the face or 
side gives more ease than the recumbent posture on the 
back. This is because the throbbing pressure of the 
tumor upon the vertebrte is mitigated, and this pressure 
is a source of great ])ain. ^H 

Slmtl and OauM, Jan. Slut, ISSO l,Bn<adbeia>. ^fll 
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^^B The posture becumes a great aid to diagnosis in cases t^ ^^^| 

f^r pB'iu ia the back in which aneurism is siispeeted. In ^^H 

Borne cBses lancinating pains run round the abdomen to ^^^| 

the anterior parietes, giving the sensation of a cord ^^H 

around the body, ^^M 

A throbbing pulsation of the lower part of the ab- 
dominal aorta is a symptom not infrequently met with, 
especially in hysterical women. It must not bemistaken 
for a diseased condition of the veasel. 

Auxiliary Methods for ike Study of Ajieuriem. — We 
wish now to indicate sonie of the other collateral symp- 
toms of aneurism and a method of study. In methods of ^^ 
investigation, the question of etiology is iiuidamental aa ^^M 
a predisposing condition. ^^H 

1. Laborious avocations act the part of exciting causes ^^^ 
eecoud to the predisposing conditions already cited. 
2. The pressure symptoms occupy a leading place ia 
view of the already determined etiology. The etiology 
and the location of the pressure symptoms will usually 
suffice to differentiate aneurismal pressure symptoms from 
other tumors. Saccular aneurism is a disease of early 
life; it chiefly occurs between the ages of twenty-six and 
forty years, after which the lesion will ottener be of the 
variety known as equable dilatation of the aorta. Most 
of the causes of aneurism find expression in the early 
period of life; in latter years atheroma is a sequel of the 
&tty degeneration of advancing years. Pressure symp- 
toms are determined by the location of the growth; ia J 
thoracic aneurism, if the tumor enlarges inward, the ] 
pressure symptoms are noticed by functional incapacity J 
of cesophagus or trachea. The vertebrae undergo atrophy, 1 
I or necrosis; the intercostal, the pneumogastric, the Hym? I 
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pathetic ganglia in the neck, are all involred. In the 
latter case the irritation results in etimuktion sufficient 
to occasion dilatation of the pupil of the aifected aida 
The laryngeal nervea are involved, especially the right, 
which curvee around the aorta, and laryngeal irritation 
or paralysis ensues. A strongly important point, even in 
cases where there is but partial paralysis, is the harsh 
laryngeal bark — it is very pathognomonic of laryngeal 
irritation. It ia heard in tumors of the larynx, but 
should always Itjad to examination of the aorta. More- 
over, if the larynx is lifted upon the forefinger inserted in 
the cricoid under the thyroid cartilage, we can oft«n feel 
pulsation comniuuicated to the finger by the enlarged 
vessel. There is one pressure symptom cardinal in its 
importance ; this symptom is pain. It is persistent, and 
yet it can be mitigatei by changGS of attitude, which iti' 
dicat«s that the paiu has a mechanical origin. To illus- 
trate this point, we bavein the case of abdominal aneurism 
very marked mitigation of the pain when the prone pos- 
ture on the face is assumed.* Pain is caused partly by ne- 
crosis or atrophy, the result of pressure upon the sternum 
or vertebral column ; partly by pressure or irritation 
of adjacent nerve trunks. The pressure upon the nervea 
gives rise to the variety of pain known as neuralgia. 

The proposition then is, that by the correlation of tha 
etiology, the pressure sympt()matoIogy, and the physical 
examination, the diagnosis of aneurism can in most cases 
be made as unequivocally as in the more simple instances 
of disease. 
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rEven in & brief manual it is deaiiable to etudy the 
'natural hUiory of aneurism, in view of its terminations. 
Solution of continuity of the walla of the sac may be 
effected by slow perforation or eudden rupture, A 
fiudden rent through the thinnest portion of the sac may 
be instantly fatal, by hemorrhage. Or, the stratified 
layers of the aneurism may he perforated by a very 
minute stream of bloi>d, and several hemorrhflges may 
occur, preceding the final issue by a very variable space 
of time. 

There is hardly a conceivable situation at which 

►hemorrhage has not occurred. If internal rupture hap- 
pens, the pericardium, the pleura, the mediastinum, the 
stomach, the abdominal cavity, all may receive the con- 
tents. The blood may be voided by the mouth if hem- 
orrhage occurs into the traebea or bronchus, the lung 
substance or the cesophagus. The interesting fact in 
this connection is, that hemoptysis &om aneurism has 
been mistaken for the hremoptyBis of phthisis ; of course, 
in such cases the rupture of the sac was by slow perfora- 
tion into a bronchus. Death also occurs by exhaustion 
Irom pain, insomnia, or the dyspnoea and asthma due , 
to broncho-tracheal prefflure 

It is an interesting fact, and one of the greatest value I 
in the differentia] diagnosis &om malignant tumors of | 
the mediastinum or abdominal cavity, that wasting of the [ 
tissues is not a marked accompaniment of aneurism, 
unless the anguish suffered induces anorexia, with deficient \ 
power of assimilation and elimination, and possibly fever. | 

Aneurisms of the piUmonary artery are very rare, 
probably because the antecedent of aneurism (atheroma) 
is not likely to occur in this vessel. The usual sv^ii «£ ] 
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1, pulsating tumors, thrill, marinur, are present,* 
but in additiun there isliridity of the face, dyepncea and 
a pulae of small volume- The diSereutial diagnosis must 
be considered between aneurism of the aorta, or a hyper- 
tropbted or dilated left auricle. 

PuUaiioug oj the Arteries wUkoid Aneurism. — In the 
Becond left intercostal space, close to tbe aternum, one 
can sometimes find a pulsutiou which is diastolic in 
rhythm. The pulsation arises in the pulmonary artery, 
and is due to tbe repletion and distention of that vessel, 
and consequent exaggerated recoil. It is sometimes a 
feature of hypertrophy of tbe right ventricle, in ita turn 
a sequel to mitral obstruction or regurgitation. A dias- 
tolic impulse in the right second intercostal apace, close 
to the sternum, is a symptom of some aortic dilatation. 
But m the iGaionfi giving rise \,o aortic disease are liable 
at the same time to induce valvular disease, regurgita- 
tion prevents tbe pulsation of the aorta from beinj 
constant incident of aortic dilatation. 

* See lutrodHQtltta, for poaitloQ of pnlmouar; orlerj. 
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CHAPTER VI. 

' INOEGANIC OR FUNOTIONAI, MUKMUR8 IN THE HEART [ ] 
THE VENOUS, THE ASTERIAL 8T8TEM8, 

We have still a claaa of murmurs not grouped among 
those already described. They include functional or in- 
organic murmurs, venous raurmurs, and arterial mur- 
murB, developed with and without atheroma. 

Inorganic murmurs are sometimes developed over the 
heart in the course of the zymotic fevers, in chronio 
Bright's diseiiaea, in leucoeythiemia — in a word, in any 
of those conditions in which the crasis of the blood is 
seriously reduced. There ia ground for the belief that 
these murmura are associated with the quality of the 
blood tissue, since they disappear as soon as the anemia 
is overcome. Inorganic murmurs are also sometimes 
developed by coagulation of blood within the heart. 
Their recognition involves the following consideradona; 
L \Orgauic murmurs speedily induce alterations in the 
walls of the various cavities of the heart, which find 
their expression in abnormal centres of pulsation, 
changes in percussion resonance, etc. Organic murmniB 
cause an accentuation or weaitening of the other cardiac 
Bounds, according as they increase or diminish vascular 
tension in the various cavities. In the case of inorganic 
murmurs the cardiac sounds are normal or feeble, only 
accentuated if fatty degeneration is present, M-OTea-^sst.^ 
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inMtead of having a fixed centre of maximum intenBitJ 
the centre of loudnesa varira ; now theae murmurs t 
be heard at apes, now at engiform cartilage, now at t 
aorta. Since they are independent of local lesion, then 
follow the axiom that all murmurs find their centre ( 

n intensity at the locations in which the c! 
in which they are generated approach closest the cliea 
Burfece. The murmurs are sometimes produced i 
right side, sometimes in the left side, of the heart ; henc| 
the above variation. They are commonly heard moq 
distinctly at the base, the place at which the valvt 
situated in near relation with one another, and also th^ 
point nearest the origin of both pulmonary artery a 
aorta. Inorganic murmurs are in direct association 
with the etiological states to which they owe their exis 
eace. 

Again, inorganic murmurs, while they may be t 
mitted into the arteries, are often reinforced in iute 
as one recedes from the heart. If one causes the patieB 
to turn the head to the side opposite the one examined 
a humming-top sound, or venous murmur, the bmit e 
diable may be heard. This makes it very p 
the arterial sound is h^mic. Finally, the quality i 
the murmurs is soft and blowing. Sometimes theyoi 
as a humming noise, and they are always systolic, 
regard to the possibility of thrombi developing a n 
mur, the same points will apply, save that their gen 
does not reijuire the association of the am 
thrombosis, their sudden advent and the shifting lot 
tion of maximum intensity are two valuable points, 
addition etiology wiir be helpfuL (See Thrombosis.) | 

Venous Murmwrs. — When the stethoscope is applisfl 
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^to the neck a, distinct humming aouud is often to be 
.heard. This venous hum ia ueually continuous. 

heard most unequivocally in persons who are 
prolbundly anceinic ; also in cases of inflammation of the 
venous coats, or pressure on a vein. The veins of the 
neck are almost solely the seat of murmur, and it is, 
perhaps, desirable to record some instances of pressure. 
For example, pi euro-peri cardial adhesions, or tumors of 
the mediastinum, can occasion pressure on the i 
The position has much to do with the production of 
murmur, and it has been suggested that murmurs should 
be best heard in the erect posture, since the blood cur- 
rent is then at its swiftest. It may also be louder during 
inspiration, since this act markedly accelerates the flow 
of the blood toward the chest. These mu] 
developed in a perfectly liealthy person by preaaure of 
stethoscope, a point of extreme practical importance. 

Arterial Murmurs. — These are developed solely by ' 
such pressure as can diminish the calibre of an artery, 
and so impede the blood current. The most important 
is the so-called subclavian murmur, which can be heard 
in cases of intyipieni phihins, in the subclavian arteries. 
It is usually a blowing, somewhat high-pitched n 
yet one which is rather soft than harsh in quality. 
is due to the pressure exercised by early consolidation 
upon the calibre of the artery, or it may he due to the 
pressure of pleural adhesions, which sometimes accom- 
pany early phthisis. 

Arterial murmurs due to atheroma can sometimes be 
heard in the superficial arteries, especially in the sub- 
clavian or axillary arteries ; in these cases, an examina- 
tion of the radial will reveal atheroma, A.thL«"t<«;^k. 'jsi'a. 
be detected by Hie hard, unyieWttv?, dw«wiJst (X <Ss& 
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vessel. It reaemblea a piece of ipecac root beneath the 
skin. It is possible that in atates of reduted arterial 
toDUS arterial bruit can occur from the simple vibration 
of the walls of the vessel after the cardiac impulse, caus- 
ing murmur ; but this is scarcely a practical question, as 
arterial murmurs are accompanied by ansemia, unless 
due to the causes previously mentioned. 

It is impossible, in the limited space at the writer's 
command, fairly to discuss questions of murmur, iunc- 
tional or organic, connected with the right he^rt, and 
arising from congenital lesion. The reader is referred 
to systematic works on this subject, since the question is 
of theoretical rather than practical interest. 

Eodocardi'ia withont murnmr poasesses a weird ontline, 
burdlj consistent with positive diagnosis. It includes man; of 
tlie symptoms mentioned in the pages devoted to chungea in 
cardiac rhjtLm. The aouods hecome irregular, or reduplicated. 
There is more or less shortness of breath, pain, headache — in 
fact, since the disease is roost frequently associated with acate 
articular rheumatism, with Bright'e diseases, or pycemia, the 
blood lesion finds expression in a most varied guise. When 
murmar is present with an environment favoring endocarditis, 
how are we to decide whether the murmur is old or recent? 
Murmurs of long standing produce changea in the heart sub- 
stance and cavitiea- There is a history of prior dyspncea, or 
palpitation. The forma'ion of clota and embolisui are ex- 
ceptional features of acote endocarditis. For the diagnoais of 
cardiac thrombosis, see appropriate section. 

Ulcerative endocarditis iaa rare disease, sometimes occurring 
in pytemia or blood- poisoniog. Ulcerations on the valves, or 
extension into the muscular substance of the heart, may cause 
cardiac aneuriitni or rupture. 

Embolic pneumonia, metastatic abscess. The disease i* 
marked by the associated symptomatology of pyiemia, moat 
prominently by remittent orintermittentfebrile thennometrical 
record, with rigors, followed by aweaVa. 
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In treating of the diagnosia of ueurosal functional 
diaordera of the heart's action, we are led to say that a 
diagnosisby exclusion of the diseases of the heart already 
enumerated, should be a primal step. The eymptoi 
atology ia so various, we cannot hope to reduce an ade- 
quate description within the scope of these pages. The * 
etiology ia a subject, in itself; so manifold, and protean 
are the influences, one ie reminded of the &ble of the 
sowing of the dragon'a teeth. Insignificant causes broaden 
ant into serious functional inefficiencies. We naturally 
take cognizance of such habits as exceasiye indulgence ^ 
in tobacco, in alcohol, in sexual appetite. Behind all 
psychical influences.which profi>undly influence 
both vaao-motor tonua and the innervation of the heart 
directly. The investigator must lift the veil of 
separate caae by individual penetration, and practice of i 
both the science and the art of medicine. 
I We observe in the outset, that many of the symptoms 
' of " heart starvation," or fatty heart, may be intertwined. | 
■ with functional disorders without demonstrable cardiao 
lesion. In the group of functional disorders we shall ' 
allude merely to deviations of rhythm, and the symptoms 
of dyspnraa and pain. Deviations of rhythm include ' 
intermission and irregularity. 
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Irregularity of rhythm and intermittency are ooi 
tioDB which differ only in degree. In intermittency 
pause between the pulses is longer, there being an inter" 
1 equal to that occui>ied by a pulsation. Irregularity 
a, want of accord in the action of the layers of muscu- 
lar fibre of which the heart consiats. The head does not 
wait for a. whole beat, as in intermission, but alters ita 
rhythm irregularly. If the right heart does not complete 
its contraction at the same instant aa the left heart, then 
the action may be reduplicated. Sometimea the periods 
of action and rest cannot be discriminated, and only a 
tumultuous throbbing ia recognized. Patients some- 
timea describe thia aa a fluttering action of the heart. 
Theae conditiona esiat, as we have said, independently 
of organic disease. For instance, psychical causes, strong 
emotion by terror, anxiety, grief, pftJc, fetigue, indigea- 
tion, use of tobacco, sexual excess, may cause irregu- 
larity, or it may be congenital. On the other hand, 
these variatioDB of rhythm are very representative of fatty 
degeneration, or dilatation. The dijudication of the 
import of theae signs ia chiefly baaed on the position and 
strength of the impulse as felt over the priecordia. If 
notable feebleness of impulse co-exists with irregularity, 
and especially insufficient systole, the import is serious, 
since it may indicate fatty degeneration and dilatation_ 
It may then be a sign of degeneration of the left ven. 
tricle, in which case the ordinary stimulation of the 
blood with which the auricular syatole aupplies the ven- 
tricle ia inadequate, and a pause occurs until a second or 
third contraction supplies it with more. It ia of especi- 
ally serious import, if associated mitral disease or regur- 
gitat'ion exist. The most crucial test depends upon the 
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effect of effort on the heart. An irregularity deduced 
from causes which are ueuniBal ia scarcely alfected by 
efiijrt — the pulse may quicken, but its irregularity is 
often rather diminlBhed than quickened. When the 
irregularity is due to valvular diaeaae, or d^eneration, 
a very slight effort, a brisk walk up and down the room, 
noticeably increases the irregularity. I 

Reduplications.— Thu heart sounds occur more or lees I 
doubled or repeated ; sometime one of them is actually 
repeated, so that we hear two sounds instead of one. It 
is a feature of iu termittence, the sounds being reduplicated 
with some beats, and not with others. The normal sounds 
depend on the synchronous closure of the tricuspid and 
mitral.orthepulmonary and aortic valves. Thesynchron- 
ism depends very much on the blood-pressure in the cavi- 
ties of tlie heart, or in the calibre of the pulmonary artery 
or aorta. If the sound is a veritable reduplication, the 
first sound is reduplicated at the end of expiration or b 
ginning of inspiration,* The second, at the end of inspi- 
ration and the beginning of expiration. The condition 
must not be confounded with mere ineffectual systole, 
in which several entire revolutions of the heart occur, 
until sufficient arterial tension has been gained to pro- 
duce a pulse ; in this case the pulse at the radials and ihe 
heart beats do not correspond. In reduplication, usually, 
only one or other of the sounds are reproduced. 

Dr. Haydensays (1) "the phenomenon may be associa- 
ted with simple ncurosal functional derangement of the 
heart, or accompanying ansemia; (2) with attenuation 
and weakness of the ventriclee in persons of middle age, 

giiiei* of the HsoTt^" nbu JHaUoil rimstin 
aeart SduihIi." bj Dr. BsiT. 
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of nervous temperament; (3) with a weak degenerating 
heart, and dilated atheromatous arteries ; (4) with Bimple 
hypertrophy of tiie ventricle." 

" Guttman says it may occur temporarily ii 
healthy persous ; it may be noted at times in 
the heart, aometiraes connected with mitral, sometimes 
with tricuspid disorder, but cannot be said to be charac- 
teristic of any particular affection." It may be a symp- 
tom in the course of typhoid fever, and it may be a 
symptom in cases of mitral obstruction. Further, adhe- 
rent pericardium leads to reduplication. The second 
sound is much more frequently reduplicated than the 
first ; reduplication of the first sound is rare. 

Palpitation is a common disorder of rhythm. It ia evi- 
dence of a spurt of the heart to accomplish its work. 
l^'aturally it is a symptom vihick may indicate both 
oi^auic or fimctional disease. 

The essential pathology is probably a variation in the 
intra-cardiac blood-pressure ; this is brought about by so 
many causes that it seems impossible to collate them in 
these pages. In the section devoted to mitral obstruction 
this subject was considered in some detail, and in each 
case of organic heart disease palpitation may be looked 
upon as a symptom of cardiac repletion and embarraaa- 
ment. It is a frequent incident in the history of simple , 
hypertrophy, and attracts the patient's attention, becaiise 
the enlarged heart gives origin to a forcible impulse. It 
is, however, a very frequent symptom of fiinctional 
neurosal cardiac derangement, developed by the causes 
originating otherforms of functional disorder. We must 
exclude organic disease by a method of study already 
flufficjently described, and conaWtate each case a problem 
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be studied, subject to the methods indicated for the , 
analysis of functional cardiac disorder. 

a fretjuent symptom of cardiac disease, i 
both functional and organic. It Ib also a prominent ' 
symptom of various pulmonaryprocesses. An excellent 
test applicable in difierential dia^osie, is the eQect of 
exercise upon the symptom. 

The patient may breathe readily while quiet, but if , 
requested to walk briskly or ascend the stairs, if cardiac 
disease exist, a more pronounced breath lessness ci»r 

Of course an examination of the lungs should sup- 
plement the above evidence. In emphysema the dyap- 
partly cardiac, paitly pulmonary — an important 
point to be recognized from a therapeutic standpoint, 
since it indicates the use of bjth respiratory and cardiao 
Btimiilauta for the relief of a patient. The position aa- 1 
Bumed by a patient for the relief of dyapniea is signifi- I 
cant. In cardiac disease the patient cannot usually 1 
recline, but must sit up during the paroxysms of dysp- 1 
ncea. (See Cardiac Asthma.) 

Occasionally, in functional heart disease, but often in 1 
organic ; deficient oxygenation of the blood has the effect ! 
of producing a state of drowsiness, or even mild delirium | 
may supervene if elimination is deficient. 

If dyspnoea is an evidence of seriously deficient cap- | 
■diac action, stupor may be added to the symptoms of ' 
these cases, which are usually associated with dropsy and | 
albuminuria. The question of differential diagnosis be- I 
tween this phase of dropsy with uraimic symptoms, and | 
renal dropsy with unemic symptoms, is often raised. 
The cyanosis, especially of the face, and the history 
■^at the dropsy began in t\ve nwiTe 4«^iA'ctX. ■^■evN'^"*®- 
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^^^H of the body in the former case, while in the latter 
^^^1 &ce is white, the skia paJlid, and the dropsy is genet 
^^^F We mention thia because in cardiac disease the above 
^^V symptoms can be efficiently met by cardiac and respira- 
^^H tory stimulants, combined with the use of the alkaline 
^^H diuretieu, or the preparations of benzoic acid, and 
^^H alkaline combinations. 

^^H Angitia.— Fain in the heart is an unessential Bympt 

^^H of either acute or chronic heart disease. Howev^f 
^^H while this is true, paia may be complained of in any 
^^H acute iuHammation, such as endo- or pericarditis, orun- 
^^1 easiness may attend any form of chronic, functional or 
' organic cardiac disturbance. Severe pain in the heart 

is sometimes felt by feeble or anfemic persons after un- 
accustomed exertion (i. e., increased arterial tension). 
It may be a ayniptom of gastric indigeetion, but may be 
referred to the heart, or pain may be brought on by ex- 
cessive use of tobacco, or in the gouty state. Cardiac 
pain is differentiated from intercostal neuralgia by the 
painful spots in the course of the nerve in neuralgia, 
while pressure does not increase true cardiac pain.* 
Artffina Pectoris is a cardiac grip of phenomena 
verity. The prcecordial pain is most severe. The 
sation has been described as though an invisible hant 
were grasping the heart, or it were being torn in pieces, 
and a feeling of impending death is imminent. The 
pain radiates down the left am 
shooting to the back or nec.k.f 
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I' FOTJCTIOSAL DISEASE. 

The heart palpitates somewhat, but its action is oft^l 
fllow and labored. The beat of the arteiy at the wris(;l 
Hiay be email, irregular or accelerated, or It may be fullj,! 
strong and regular, not increased in frequency, depeiid>r 
fng on condition of the cardiac and pulmonary aubstano&.fl 
Again, there may be decided differences between the I 
pulses, the left being almost or quite imperceptible.* 1 
The surface of the body is usually cold, and a clammy 1 

I sweat beads the brow. 
Summary oj DiagnoatiB Si/mptoms. — Ist. The att 
are paroxysmal, with long or short intervals, from a 
minutes to an hour. 2d. Sense of coldness and coldi 
event. 3d, Difficult breathing is not a prominent 1 
aymptom. Cheyne-Stokes breathing may be present, I 
but the breathing is always slow. 4th. The heart's 1 
action is not increased. 5th. The attack may pass oS, j 
or death may occur. The spells may be brought on ] 
by cold, fatigue, mental excitement, and are most 
dangerous; since the heart may pause in any paroxysm. 
Naturally there must be many gradations of intensity 
of attack, ftom moderate distress to anguish. The true 
angiuse are rare, intercostal neuralgias, rheumatism, 
reflex pain from dyspepsia, are common. The teaching 
of to-day seems to accord with the following statement. 

P Angina pectoris is a disease associated with vaao-motor 
masm, as proved by Dr. Lauder Brunton. " It is di- 
visible into two classes ; the first a class in which the 

DirTM, DDltlne in Ihs hnclilKl jiIdxiib iind Bnt duml arrve. The pdn asoMj 

II la ilDUHl tnnrlabl]' fDund dd Ihe leH side only. In n dub whom [I wns Ibund 
w rieht ild« thn pnlmonu'}' nrlsry «u lhi< mt of dlssau."— Dbruh 
1, Dr. Folliergm, Lotdas, 1X711, p. SKS. 
■ Hamilton Oegoud, Aineriam Jc«nial o| M«eHw4 art«™M,<«v\"V«v.^ 
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arterial tenaioa is only increased during the attack ; the 
second, in whi(A there is peraiatently high arterial ten- , 
sion, though still higher during the paroxysma — thia 
claaa including the majority of cases."* We are cog- 
nizant that arterial spasm ia brought about temporarily 
by the introduction into the blood of imperfectly re- 
duced albuminoids, or their imperfect elimination ; 
conditions brought about by constipation, imperfect in- 
testinal digestion, hepatic inefficiency. Also by deficient 
elimination consequent on changes in the cutaneous cir- 
culation, or the activity of the respiratory or renal fiinc- 
tions. Angina is, however, seldom an uncomplicated 
nervous disease; mostly some more or less serious organic 
lesion prevails, and the weakened heart canuot ade- 
quately maintain the circulation. In such cases athe- 
roma 18 an almost invariable concomitant; this lesion 
vindicates the second division of cases of angina. An 
imprudence in eating, or an exposure to cold, involving 
a checked cutaneous elimination, may easily increase 
arterial tension, and precipitate an attack. j* 

Since cardiac disease may develop atheroma, or athe- 
roma may induce cardiac disease,! "^ ""^7 easily have 
angina, a concomitant of any form of heart disease. 
This hypothesis is abundantly confirmed by the post- 
mortem table. In conclusion, a study by the sphygmo- 
graph might indicate this great predisposing cause, ia- 
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creased arterial tension and its outcome, atheroma. In 
dismissing the subject of fiinctional disease, we pause to 
remark again, that any ^nctional disorder may pave 
the way for organic disease, quite as surely as continued 
palpitation may develop hypertrophy. It is the physi- 
cian's duty to render heedful attention to elaborate the 
causes of functional disease, and if possible, to obviate 
them. 



PHYSICAL DlA(iN0SI8. 



4 



CHAPTER VIII. 

THE PUISE — THE SPHYGMOOEAPH. 

A study of the pulse has received conaideration in the 
description of the diagnosis of the various forms of heart 
disease. The variations in frequency in valvular dis- 
ease and cardiac degeneration are chiefly in the direc- 
tion of increase. A slow pulse rate has, however, been 
shown to accompany certain cases of cardiac degenera- 
tion («ee Fatty Heart), but an extremely slow pulst 
even more characteristic of neurosal than degenerative 
cardiac disease. The varying pulse rate in pericari 
disease is a notable symptom of that lesion. In this 
tion it is proposed briefly to consider the subject of 
terial tension in its relation to phyaical diagnosis. 

Increased arterial tension can be detected by aui 
tation and palpation, the latter method being 
mented by the use of the sphygmograph. 

Auscultation discloses an increased arterial tension by 
theincreasedsharpnessofthe8econd9iiund(accentuatioii). 
It is naturally heard at the second right costal cartilage, 
if the increased tension occurs in the arterial system, and 
at the second left costal cartilage when increased tension 
occurs in the pulmonary artery. The arterial tension ia 
increased by several conditions; (o) by an increased 
vis a tergo hypertrophy of the heart; ffi) by renal dis- 
ease, especially the r-hronic forms, with interditial as 
well as tubular chauges, also in acute nephritis ; (c) 
iMberoma of the arterial system. 
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I the penidence of the elevated tension which \a 
inificant of structural change.* Repletion of the pul- 
monary artery, with increased tension, occurs in both 
forme of mitral disease, often in emphysema or in pleurisy 
with efiusion. The accentua,lcd closure of the pulmo- 
nary segments is hest heard at the second left costal car- 
tilage. 

By palpation we must note if the radial artery be 
normal. It may be rigid, unyielding, giving the sensar 
tion as though a piece of ipecac root could be felt under 
the skin. Tiiis condition of the artery is termed athe- 
roma. A strong pulsation may he apparent on account 
of the rigidity of the tube, and yet if the heart's apex i 
impulse ia feeble, cardiac weakness and degeneration are 
indicated. When an artery is free from atheroma, the 1 
increased tension (which means the increased pressure 
by the blood on the inner surface of the vessels) is read- 
ilydetocted. The artery is less compressible ; it is hard 
to the touch. In inflammations the pulse bears the 
above characters, especially in inflammations of the 
peritoneum and intestinal tube; but in these cases the 
Toliline is small and is termed wiry. In acute diseases 
of robust persons the pulse, although hard, is full. Cau- 
tion must be observed not to conftise it with the gcueous 
or full pulse of an artery which has lost its tone. Such 
a pulse, though full, is compressible, and the percussion 
impulse is weak, proving that a full pulse and a strong 
pulse are not synonymous. The opposite, or soft, com- 
pressible pulse, implies deficient propulsive power, or ■ 

■ Dr- l!doB hM irpnrltit aisn, pmnmnblj Jn i^DOd h«\llh. In wLlcb » blgfa J 
f^rwle of artorlaC lenEilun, aeHbunnbj Bjih^gipoemphk trLii'LngR. Ia Oemnnrtnilpd, I 
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lose of tone in the vessels. It is a pulse of weakaeaa or 
debility. In the fevera a frequent, lull, or small but 
soft pulse is the rule. 

DicrolUm of the PuUe. — la the healthy subject the 
finger applied to the radial artery is aeusible of but one 
impulse, but it is possible to recognize one or two slight 
secondary elevations of the artery. These are the. 
result of the recoil waves of blood, which, during the 
aortic systole, are thrown back on the semi-lunar valves, 
and thence rebound and travel outward to the periphery. 
In perfect health these waves can only be recognized by 
the sphygmograph, but if the tension of the artery is se- 
riously lessened — as, for itistance, in persistent high 
fever, 102°-104°F. — and if, further, the primary impulse 
produced by the systole is quick, short, but strong, the 
reeoi! waves may be felt by the finger. In individuals 
exhausted by chrouic disease the arterial tension gives 
way even under moderate fever. In intermittent fevere 
dierotism can often be noticed. If the puke is very 
rapid, a double dierotism may be observed. 

Inequality oj PaUaXion.—Bj this it is sometimes meant 
that the blood waves causing the puiss do not arrive at 
the two wrists at precisely the same moment, but in one 
radial it is delayed an appreciable interval. This is a 
symptom of aneurism of the arch of the aorta, the ori- 
fices of the innominate or subclavian artery being al- 
tered, and the pulse delayed in the arteries of the side 
towards which the aneurism lies. The radial pulses may 
not be alike in volume, indicating a similar state, or 
the partial obstruction of the innominate or left subcla- 
vian, perhaps by a spicnla of atheromatous deposit. It 
may be noticed in some caaea q£ aneumxa ot aartic ateno- 
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i-wa, thBt the pulse is noticeably postponed. Large aneu- 

of the descending aorta,, in some cases, tend to retard 

the pulse-wave, so that it is not perceptible in the fenuy- 

rah so soon as in the radiaU. 

In inspiration the pulse-wa,ve in all the arteries may 
be reduced in magnitude or suppressed, but returns to 
its normal volume or tension duiing expiration, A 
similar chau^ occurs if any mechanical obstacle exist 
to the emptying of the left ventricle into the aorta 
for iostaace, the adhesions of a fibrous pericarditis. Firm 
Itands of connective tissue may enclose the great vesseia 
Uid drag the aorta from its normal position, and attach 
it to the sternum. These bands are put on the 
'Btretch when the thorax is dilated on inspiration, and 
graap or constrict the aorta, innominate artery, etc. The 
arterial pulse is rendered feeble, or even disappears, if 
the chest be expanded to its utmost ; in expiration, on 
the contrary, it regains its normal calibre, and the pulse 
its normal volume (Guttman). 

Irregularity of pulsation abo includes irregularities 

of volume, and irregularities of rhythm. These subjects 

elsewhere considered in detail.* 

The sphygmograph, as applied to the study of the 

irmal pulse, and the method of registering its results, 

so fully discufified in the late works on physiology, 

t we are fiiin to present in this handbook the results. 

! usefulness of the inatrument in the physiological 

[laboratory is indisputable, and the facility it affords for 

Recording cases for publication render it desirable for all 

possess some familiarity with its use. In clinical 

ledicine it has been hoped that a tracing might be made. 



I 



rS20 PHYSICAL DIAONOeie. ^^^H 

which would enable a consultant to decide a <^*i^^^^| 
nosis without a personal esamination. But the grsfl^^^H 
drawback to the value of the inBtrument is, that it is ini^^^^ 
possible to accurately gauge the pressure at which the 
tracings are taken. Moreover, those instruments, like 

• Pond's, which are graduated, do not represent the exact 
pressure on the artery, since the pressure is also htought 
to bear on the adjacent tissues, such as the tendons of 
the flexor carpi radialis, the radius, skin and fascia. 

Tracings taken from healthy persons vary within quite 
wide limits as to tension. Moreover, in Pond's instru- 
ment the dicrotic wave is apt to be exaggerated by t] 
recoil of the needle, owing to the weight of the ball i 
tached to it. The stifihess of a spring, which receitll 
the first impulse of the artery, also militates against ti 
Rccuracy of some inBtmraents. Discounting tbeaedisa 
vantages, the instrument has a great value in presentil 
to the eye a study of the pulse, which, united to a cari 
analysis of the sum of the other clinical evidence, ii 
much diagnostic service. 

In a normal tracing* we have an unbroken line i 
ascent, or ventricular percussion syst«le, normally n 
vertical, but varying in height with the size of th< 
Bel examined. Next we have the line of descent a 
acute angle to the up-stroke. This is due to the fi 
that the lever fells of its own weight ; but it is caug' 
and lifted, partly by the tide of the onward blood oi 
rent, partly by the portion of it which is sent backwaj 
toward the heart by the aortic recoil (this ia called t| 
Udalwave). The column of blood, after impinging d 
the already closed aortic valves, produces 
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irliich takes up the descending line, forming the second ^^H 
curve or dicrotic wave. After which we have the period ^^H 
of diaetole, which conaists in a wave springing from the 
dicrotic curve (called the aortic notch, since it indicatea 
the closure of the semi-lunar aegmeuti), and a gradually 
sloping line, ending at the base line of the tracing. One 
of these curves, however, may be wanting. Besides these 
recoil waves, several other more or less marked undula- 
tions present themselves in the ascending or descending 
lines of the tracing, caused by oscillations of the arterial 
wall as it expands or returns to a state of rest, after the 
^^^_ percussion impulse. ^^^ 

^^^H The sphygmograph records the frequency of the puUe. ^^^M 
^^^K First, estimate the time the slide takes to travel ; it is ^^^| 
^^^VQBually so constructed that six iuches travel in fifteen ^^H 
^^Hfleconda; to count the pulse, measure off six inches oS^^^M 
^^^vtfae tracing, and multiply by four the number of pulaa* ^^H 
^^H tions observed. ^^1 

Increased arterial tension is indicated by a more or less 
marked deviation of the percussion stroke from the ver- 
tical ; the summit is a blunt cone, instead of the normal 
acute angle ; the first portion of the down stroke is more 
oblique than normal ; the tidal or blood umw? is increased ; 
the dicrotic wave has a higher place on the tracing than 
is normal, or it may be but slightly marked, liOW ten- 
sion's indicated in the up stroke by the increased height 

of the percussion wave, owing to the increased calibre of 

the artery. Low tension is indicated in the downstroke by ^^| 
the more vertical descent of the first portion of the trace, ^^^^ 
and by the decided prominence of the dicrotic wave, the ^^^B 
aortic notch being lower than in the normal Wwi&st.- 
When the notch extends baVo'H ftia\feNA<A'iJaft'*c««^^™*'-> 
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the pulse is said to be by per-di erotic. Slight oacillationB 
of the aortic walls are capable of creating undulations 
in the lin^ of ascent and descent, especially if the sys- 
tole is prolonged. In aortic stenosis the percussion stroke 
is also more sloping, less ample, and more rounded, the 
increased force of the percussion stroke bping neutralized 
by the stenosis. The less obstruction, the more vertical 
the line of ascent, and the greater its height, on account 
of the force of the impulse. If the stenosis is extreme, 
the recoil waves are nut well marked, since the arteries 
are imperfectly filled, but in simple roughening or slight 
stenosis there is a more pronounced tidal wave, on ac- 
count of the prolonged ventricular systole, and a dicrotic 
wave is present. 

Aortic Regurgitation. — ^The up stroke is ample and 
vertical, owing to the powerful impulse of the hypertro- 
phied left ventricle, and the frequent presence of athe- 
roma (indicating enlarged and rigid arterial channels). 
The recoil waves are necessarily enfeebled in proportion 
BS the aortic valves become incompetent, and the col- 
umn of blood flows back into the left ventricle, since the 
poirii d'appni of the blood column is removed. The 
down stroke is prolonged and vertical, and the dicrotic 
wave obliterated. The presence of a dicrotic wave in- 
dicates a partial functional persistence of valve etrue- 
ture. The dicrotic wave, if present, appears low down 
in the line of descent ; slight increase of pressure on the 
artery will again obliterate it, since the recoil in these 
cases is always feeble. The diastolic portion of the trace 
is unusually flat and prolonged, indicating arterial 
emptiaeea during ventricular diastole. An attempt has 
been made (o differentiate, \iy meau* of tli« s^hygmo- 
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iph, aortic regurgitation, due to associated degeneraitvi 
'■arterial disease, from that of rheumatic t^doearditie. Tha 1 
tracing in the former case is said to indicate greater ar> 
terial tension. In our experience aortic dilatation or 1 
actual atheroma, either primary or secondary to the 
ventricular hypertrophy, is so constant that this dietine- J 
tion is of little value. 

In combined aortio stenosis and regurgitation the ] 
prolongation of the tidal wave is thought to he the measure J 
of the stenosis " (Mahomed).* The presence of some j 
dicrotic wave naturally indicates that the valves are ] 
somewhat functionally efficient, 

We have described these tracings in detail in order to 

illustrate the following facts : that the altitude and the 

approach to the vertical, with an acute angle in the up- 

:jtroke, is the measure of the force of the impuJae, aoct . 

te consequent degree of arterial liiliness, with the mini- I 

lum arterial tension. 

The reverse is a percussion wave of diminished ampli- 
deflected more or less from the vertical, with an 
apex appearing as a truncated cone. This tracing is an 
indication of the weakness of the systole, or imperfect 
arterial supply, or else a high degree of arterial tension. 
The line of descent is vertical, marked by dicrotic 
curves in proportion as arterial tension is diminished ; 
the tidal wave is increased proportionately to the amount 
of blood jetted into the artery, or the duration of the 
ventricular systole, but ia reduced in proportion as athe- 
roma or reduced arterial tension prevails. The j 
sure at which tracings lire taken must be varied, and in- I 
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dividual judgment must be relied on to assure the 
server that the best record has been taken. 
If the Bummita of a series of percuasion. wavfiB 
each be touched by a parallel line, the volume 
pulses is equal. 
The regularity of cardiac time ia gauged by the 
regularity of the auec^aaioo of tracings, both at the base, 
as well OS their summit. lu interpreting these changes 
of cardiac rhythm, we must remember irregularity ia 
both functional and organic* It Is manifest, on refli 
tion that tracings of lesions of the miirtd valve must 
very varied. If, in mitral regurgitation, the hy] 
trophy ia compensatory, a satiafactory tracing 
secured to serve a record. In mitral obstruction 
arterial teneion ia apt to be low, the percusaion wavi 
however, ie abridged in amplitude, on account of the 
imperfect blood supply to the left ventricle and absence 
of hypertrophy ; the line of descent ia very oblique in 
serious cases. The diastolic element is prolonged, and 
the evidences of irregularity are very frequent.f In all 
tracings the nearer the heart they are taken, the shorter 
will be the primary wave, and the recoil waves wiH 
be more pronounced and nearer the summit of 
wave of descent. One must be careful to secure a 
cing while respiration is being naturally carried on, t 
on inspiration the intra-thoracic blood pressure is 
duced, and the pulse wave is reduced in magnitude. 

Torter'i aiDlol H«lldDi>. 
t SicUoDa on DuiIslluiK at Curllac Bliythm, and D«gent»lfoiu of Q 
Mabsuncea itaiJ X/IruJ Sleuoili, 
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I^^l The subject of thrombosis and its kindred lesiuQij 

I^V^«mboIism, is one which merits more detailed attention I 
than the plan of this handbook will admit. A few words ] 
must suffica 

Intra-cardiao thrombosis occurs sometimes as the di- I 
rect result of endocardial inflammation, or by the par- I 
tial stagnation of blood from failing cardiac propulBJve I 
power. 

Yarioua organic lesioue of the heart and pericardium, 
and certain pulmonary lesions, mechanically cripple the 
heart's action. Partial stagnation of the blood current 
is the result of the processes, pneumonia or Bright's dis- 
eaara. Certain conditions of the blood also render it liable I 
to coagulate. Arterial thrombosU depends upon local | 
disease of the arterial coats, upon pressure or obstruc- j 
lion, &om causes external to the vessel, upon alteration 
of blood crasis, in which its coagulability is increased. 1 
These causes may be associated with diminished vaso- I 
motor tonus, which favors a more sluggish circulation 
than natural. We shall simply refer to thrombosis as it 
occurs in the pulmonary artery, and shall avoid the 1 
question of differential diagnosis between a homologous 
pathological state in this vessel, perhaps the outcome of I 

^H embolism. 

^^h Cardiar. Thrombosis. — The &aAm^ ft? dni'w. '■Wi ■?&»> 
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heart is a very frequeut incident in poatrmortenis. In 
works devoted to pathology the diiferences between ante- 
and post-mortem clots are enumerated. lu making a 
diagnosis of the condition during life we must remember 
the condition is rare, save at the close of those cases of 
disease in which the pulmonary circulation is seriously 
crippled. The clot is usually on the right side of the 
heart. The cardiac rhythm may become very irregular, 
and heart sounds may be dulled or no change of rhythm 
may be noticed, merely a change of quality. If a m\ir- 
muT preSxided, it may be acoustically modified or sup- 
pressed, depending on the location or distribution of the 
clot. 

Ckaracteristics of these Murmurg.—in tnurmursdue to 
thrombosis, the changes incident to the cardiac substance 
ia the special valvular keiou will not be ubserred. Mur- 
tnura due to thrombi are developed suddenly ; usually 
they are systolic, l>asic, soil and blowing, not transmitted 
in the route of the blood current. They are heard beat 
over the most superficial area of the cavity in which 
they are produced, the right ventricle being a favorite 
location. These murmurs are well heard at the enaiform 
cartilage. The position and distribution of the clot 
varies, and consequently the location of maximum in- 
tensity fre<|uently changes. This is an important symp- 
tom. (See Inorganic Murmurs.) The urgejiey of the 
general symptoms varies in proportion to the siae of the 
clot. Dyspncea ia very prominent in the list. Next 
comes a rapid pulse, of course, more or less irregular in 
force and rhythm, amounting to 130-160 ; pallor, cold- 
ness, more or less tendency to syncope, and, if the clot 
be very large, all the coii8eq\ieni»& oS 
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The reaulta of thmmboaia vary with the size and loca- 
tion of the clot. Small thrombi may undergo resolution 
and disintegration. We have eeeo cases where the di- 
agnosis seemed to be established with a fair amount of 
certainty, iii which recovery really took place with a 
diaappearanee of the physical signs. A diagnosis of 
sort is naturally subject to criticism or objection- 
liarge clots formed suddenly destroy life in a few days, 
,t death is partly due to the preexisting diseaae, 

ia, Bright 's diseases. 
Where the formation of a clot is slow, life may be 
rolonged for a considerable period of indefinite limita. 
The d'tagnoiik is based on presence of the predisposing 
causes, upon an accession of dyspncea and rapid pulse, 
without adequate explanation by analysis of the condi- 
of preexisting disease.* 
Bo &r as the murmur is concerned, the most valuable 
idences consist in its want of transmission in the direc- 
tion of valvular murmurs and the shilling position of 
maximum intfnsity. 

Of the Pulmonary Artery Thrornboda. — ^The symptom- 
atology includes thrombosis or plugging of the main 
trunk or its radicles. If the main trunk of the vessel 
IB involved, we may have sudden extreme dyspnoea, and 
death. If the clot be smaller or distributed further from 
t^e heart, the symptoms of dyspntea vary in accordance 
with the efficiency of the collateral circulation. It may 
be possible, by excluding other murmurs, on grounda 
already explained, or by an analysis of the predisposing 
causes, to establish a blowing systolic murmur, di^ 
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tributed in the course of the pulmonary artery, indica- 
tive of pulmonary artery throinboeis. Or, again, if 
iafarction of the lung has occurred, we may expect to 
find the physical eigna appropriate to condensed pul- 
monary linaue — signs which are appraised by their asso- 
ciation with the predisposing causes of embolism. 

In conclusion, remember that embolism in any locality 
may l>e the outcome of thrombosis, and can be distributed 
L any part of the arterial system. In the brain the 
diseases of the arterial system favoring thrombosis pro- 
duce increased brittleness, and also favor rupture and 
apoplexy. In venous trunks, in the radicles of the in- 
testinal veins, ulcerations may originate by the agency of 
local inflammations (phlebitis), which may terminate 
in throrabusia, to be followed by embolism. From the 
intestine, emboli are arrested in the liver, a Ihiitful cause 
of hepatic abacess, from whence fresh emboli may be 
carried to the heart. From the venous trunks of the 
extremities emboli may be carried to the right heart and 
lungs directly. It is possible for the emboli to pass 
through the pulmonary circulation, and obstruct some 
artery, but arterial embolism usually has its genesis in 
the arterial system. 
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CHAPTER X. 

DISEABES OF THE CARDIAC SUBSTANCE — HYFEK- 



"We shall study in this chapter the diagnosis of the J 

l.lesiona of the substance of the heart, not directly con>J 

I nected with valvular disease. In the fii-st place, hyper* | 

I trophy has been alluded to aa a sequence of valvular di»- I 

But it ia also an independent process. It niay I 

I affect each of the cavities of the heart; the ventricle 

" particular are affected, and especially the walls of the. j 

leA ventricle ; these may be increased from the uorinal. \ 

half an inch to two or more inches.* In what does the \ 

leeion consist? 

In simple hypertrophy the basic portion is meet 
changed, though in aortic disease the apes is chieily in- 
volved. In hypertrophy the special form of the heart is 
( retained, but in proportion as dilatation is superadded 
I the shape becomes unnaturah It is nearly always com- 
I bined with dilatation, representing a condition in which 
I the capacity of the cardiac cavities is increased dispro- 
I portionately to the thickness of the walls, whether the 
r walls be thicker than normal, natural thickness, or thin- 
' ner.f It is a process often interlaced with fetty degen- 

f the Tight Tetitrii:le nra thioDBr Hun thb laft, the proportion b^ I 



bJ'lHrtropblsd Ithongh dilate 



babntt miiMlg la hjrputCDiMeO. 



in ttw iAroviiiJiQa»&w«™^>^1 •*' 



PHYSICAL DIA0X0813. 

eration of the heart, and ph}^ica! signs of both conditions 
are often intertwined. 

The causes of the hypertrophic process originate in 
consequence of excessive ingestion of food, or use of 
HtimnJants, rowing or walking, or any escessive form of 
exert'iae. 

Functional palpitation, if long continued, may induce 
hypertrophy, precisely as long continued exercise can 
develop aiiy muscle. It is common in the gouty etate, 
and in the forms of Bright'^ diseases in which interstitial 
inflammation predominates.* It is developed by any 
obstruction to the circulation in the heart as already 
stated. Dilatation is interlaced as an almost concomi- 
tant of the preceding, and fatty degeueration follows, or is 
intertwined with the process. To sum up in a few words, 
hypertrophy is induced by over action. Increased vaso- 
motor tonus, from defective assimilative elimination, or 
from psychical influence, each severally or combined, 
can produce hypertrophy. 

We have said that ea«h of the cavities of the heart 
may be involved ; the right-side enlargements, however, 
are secondary to the left-sided diseases, or certain pul- 
monary lesions, which provoke repletion of the right 
heart. The valves themselves undergo hypertrophy and 
thickening if subjected to continued overstrain; the same 
condition may be observed in the chorda tendineie; the 
lesions are very frequently observed in the tricuspid 
valve; sometimes in the mitral or aortic valve structure. 
Hypertrophy is easily recoguiiied. In the young, and 
those in whom hypertrophy has been of long standing^ 

ie gaatj rliithwls |g often iwc 
ordtfectlye allrnlDUIion.etc, 
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Bpection and palpation take cagiuzaQC« of a promi- ^^^| 
'ace of the prfficordial space. A study of this region ^^H 
indicates the size to which the heart has attained, as 
compared with the normal area. The impulse of the 
heart is sometimes so powerful that the frame trembles, 

Pand the limbs vibrate with the shock. The apex beat 
of thehypertrophied left ventricle Is displaced ow(ward, J 
but more downward than outward. The apex beat is j 
a concentrated tap, manifested as a tolerably localized 1 
impulse, the shape of the heart is retained, and th^ I 
action of the heart is regular. The pulse is indicative I 
of arterial fulincds, and a vigorous vis a tergo. W» I 
must remember that in health the right ventricle i» 1 
uppermost ; it is only as the left ventricle is hyper- I 
trophied, or dilated, that it becomes superficial. Per- I 
LeussMA is a eupplemental means of diagnosis, but famili- J 
I ftrity will soon enable one to include these three methods, I 
I while practicing aoseultation. ] 

F In hypertrophy the outline of the left ventricle prftj I 
f serves its characteristic form, although enlarged. Com-, f 
} mence percussion on the outside of the area of enlai^e- j 
K tnent, and percuss inwards. As oue approaches ncarecl 
f to the sternum, you will note the gradual elevation of .J 
" pitch and dullness of the quality of the resonance.* 

By Auscultation.. — Leaving aside questions as whether 
the first sound is mostly a muscular or valvular sound, 
remark that in hypertrophy it is duller, more prolonged 
L And heavy. The second sound may be accentuated. 
T Murmur may be present under the circumatauces al- 
Iready detailed. The general symptoms described aa 
(incident to the condition are too various to reduce within j 

• In poricanUil eHoslun ttiB ohangB at ttMm»j™.'ai*««P'. 
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the limitB of this handbook. We must recognize t 
flum of these physical signs as essential to the diagooa 
of hypertrophy, since highly excited motions i 
heart, in certain neurosal states, may simulate enlarg 
Bient. 
Dilatation of the Heart. — We must guard against o 
fiising this condition with the former, especially vheu 
there is really associated hypertrophy. We must ex- 
pect signs to vary in degree, as the walls of a dilated 
heart may be thicker than normal, the normal thick- 
ness, or very thin. A cardinal point is, that in dilata- 
tion the pyriform shape of the heart is lost ; instead of 
I the form of the ventricle, becomes sac-like. Inspection 

and palpation discover the impulse of the heart carried 
domtviard as in hypertrophy, but more outward than 
downward. The pulefttion striking the chest is wt wn-J 
eenlrated and localized, since it no longer represents tb|| 
apex beat, but more or Ites of the body of the venti:idfi| 
impinges against the chest ; the apex beat is spoken on 
as diffused. The impulse is weakened in proportion tO.I 
I the degree of dilatation, and is felt as a short, teebleJ 

■ slap. The impulse may also be irregular (see Auscultavfl 
tion) ; the outline of the ventricle can be seen to coo-fl 
tract vermicularly. This area of impulse is the enlarge^Ufl 
and dilated left ventricle. fl 

Pereiwsion. — The sac-like form, iikstead of the pyi^B 
form shape, is very noticeable in proportion as dilatatioaB 
^H proceeds. The apex becomes more and more obtUAejX 
^^M and shades into the sac-like or globular form. fl 

^^1 Auscultation. — The sounds of the heart become clear^fl 
^^H and sharper if the dilatation is moderate, the tbinniD^| 
^^^pfthe walla soeming to aid the tianBovisaiQa of the souaqM 



Pto tlie 
Whent 
become 



DI9EASE8 OF THE CARDIAC SUBSTANCE. 



to the ear, while hypertrophy seems to muffle them. 
When the process of dilatation is advanced, and the walls I 
very thin, the sounds are apt to become propor- I 
tionately faint and ill-defined. Irregularity may be 1 
noted with reduplication of sounds. All irregular hearta I 
are by no meRns dilated or fatty, but jll cases of ad- 
vanced dilatation or degeneration are apt b) he irregulai 
The cause of the irregularity is the reduced ability of 
'the heart to cope with the difficulties of the circulation. 

The cardiac systole i» unable to fill the aorta, 
perfect aortic systole is negative, and the coronary s 
;.ferie8 are, in consequence, imperfectly supplied. More- 

■er, the cardiac systole is incapable of squeezing its i 
'Bubatance &ee from blood, and fatty degeneration ia- j 
^Avored. 

The cavities of the heart being imperfectly emptied, 
tendency to venous congestion. There is 
pletion with venous blood of the right heart, the pulmo- ] 
nary, the portal, the chylopoetic and renal circulation. 
(Edema, hiemoptysis, indigestion, constipation, albn- 1 
minuria result, a series of symptomatic evidences of' I 
morbid physiological action, already alluded to as e 
quences of mitral regurgitation. The pulae is small, and { 
:(»dema manifests itself in the dependent jwrtions of the<'1 
iy. Coughs, from intercurrent catarrhs, to which the ■ I 
stem is exjiosed, <£dema, are all aggravated if there I 
emphysema, a condition which in itself predisposes to I 
ight-heart dilatation.* Dilatation is the accompani- | 
lent of all valvular heart disease, sooner or later. 
Be not deceived by the apparent strength of the heart's ' 
)ulse, or the ftinctional activity of all the organswhile 
heart is at rest, since a \itt\e ex^&i<\ot •«''Sk\e»Si.\R.'&ia 

* See L'uaiac Asfbnik. 
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s of symptor 



i of (la 



igerous r. 



w 

^^H lighting up of 
^^H ous im]}i)rt. 

^^H Oirdiae dyspiKea, or Aiiictional iDefiiciency dependent 
^^^H on organic heart disease, is rendered woree by exertion. 
^^^B If the cardiac disease is neurosal, exertion does not usual- 
^^" ly 80 markedly fnhauce the disturbance. If pulmonary' 
symptoms are due to pulmonary gtrueluritl digeaee, 
tion (save in advanced phthisis) does not inerea» 

I distress proportionately to the exertion.* The leason 
obvious, in all cases of organic heart diseaae ; whatevt 
be the symptomatology, the truest conservatism is boi 
of a treatment fundamentally including rest 
In enlargement of the right ventride the conditions 
hypertrophy and dilatation occur together. Fulmoni 
emphysema, or lefl-sided heart leaioos, foster right-sided^ 
cardiac disease. The area of dullneas extends beyond 
the right border of the sternum, over the cartilages of 
the third, fourth and fifth ribs, and if the right auricle 
is dilated, the dullness extends from the second coatii- 
sternal Junction to the third, mostly behind the st<^rnum. 
Concurrent signs are the pulsation of the right ventricle 
in the epigastrium, the venous turgescence more pron. 
nounced than in left-sided lesion, venous pulse, and 

haps pulsation of the liver. This latter pulsatic 

systolic, and must be separated from cardiac pulsati 
in that region principally by the wide area of pulsal" 
The phenomenon itself is rare.f 

Enlargements of the Left AuriclcX — The normal tl 

* In emph^aaDU, atrophic or hyportri>{ihic,tbe amount of djtpiirFAO 
If tliE heut.—fUJUivlU. 

rGtb.UW-, >I»W(AhI 



ser!*^^^^ 
ient ^^ 
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esa of the left auricle ie froia oDe-eighth to one-quarter ^^^| 
f au inch. The reader must recollect that, Durmally, ^^^| 
iDe left auricle lies ieneaiA the right auricle. li' enlarged, ^^^ 
it occupira a spoce to the left of the sternum (outside 
normal area of cardiac dullness), between the second rib 
and the upper margin of the fourth rib vertically ; 
horizontally, it may expand to considerable dimensiona, 
greater in mitral stenosis than in mitral regurgitation. 
The ventricle may be very much depressed by the 
enlarged auricle, and the displaced ventricle may simu- | 
late a true hypertrophy.* 

Pereuasiort will define the tumor ; auscultation will re- , 
veal the time of the murmur, which indicates the path- i 
ology of the lesion. Pulsation of the auricle of post-di- j 
Bstolic or pre-systoUc rhythm is noted in some cases of 
mitral obstruction, and post-syatnlic impulse in cases of 
mitral regurgitation. Diastolic pulsation' of the pulmo- 
nary artery ia possible as an evidence of repletion, but ' 
the position for this pulsation ia close to the atemum.f ] 
{See Pulmonary Artery.) 
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CHAPTER XL 

OF THE HEART SUBSTAHCBT 




» 



Fatty Heart.— Tliia condition is oft«n linked with the 
dilatations due to valvular disease, but may exist inde- 
pendently. When the blood tissue is imperfectly elabo- 
rated, or when it is inadequately depurated, the ftuida- 
Qtal conditions of molecular life, growth, development 
and reproduction, are impossible. We have already 
shown that the condition of dilatation of the heart favors 
irapairnient of circulation, and subseijuent degeneration; 
all dilated hearte are not fatty hearta; but all fatty 
hearts, from weakness of their walls, soon become dilated. 
We wish to apeak of the etiology of fatty heart when the 
lesion is developed independently of valvular disease. 
It may occur aa the sequel of atheromatous lesions in the 
eoTOTiary arteries; but atheroma of the coronaries is the 
expression of a more general atheromatous change, in its 
turn traceable to defective aasimilation or elimination. 
This imperfect crasis of the blood finds its expression in 
gout, in gouty bronchitis, in eczema, in muscular rheum- 
atism, indigestion, neuralgia; all traceable to exceaaive 
nitrogenous waste in the blood. Atheroma is developed 
as a, sequence of this imperfect blood crasis; the point 
we wish to inculcate from the etiological view, is that 
tatty heart is but one of the local incidents of a wide 
spread process, which finds esprcFsion in very varied 
symptoms. The excessive ingeationoS! 8.\ca\\iil,ijs:olonged 
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'Bating disease, notably prolonged suppurations, anjemia, j 
"" are predisposing causes. In typhoid fever we have ] 

rapid fatty degeneration, and wasting of the cardiac 
muscle, a peculiar incident of the disease ; besides which 
Dr. Fothergill has described an acute fatty degeneration 
of the heart, which will be subsequently given in his own 
language. 

Fatty heart, as a symptom of general tissue degenera- \ 
tiou, is sometimes a disease of middle life, but mostly it i 
more advanced years, intertwined with arterial j 
rigid, incompressible arteries, tortuous tempo- I 
.mla, as the expression of fatty and calcareous degenera- I 
jive change almost normal to old age. 

AA«r this glimpse of the associated pathological statfie, 
we must search for the tell-tale symptomatology. AVe | 
:liave no positive physical signs of the change to be d&- I 
pTeloped by a study of the heart. We may suspect it, J 
Bays Dr. Da Costa, " if the aigus of weak action of the 
heart, feeble impulse, ill-de6oed sounds, co-exist with op- 
pression, with a tendency to coldness of the extremities, 
with a pulse permanently slow or permanently frequent, 
or irregular, and are met with in a person who is the 
subject of gout, or of wasting disease, or is very in- 
temperate, or has arrived at a time of life at which all 
the organs are prone to undergo decay. Something 
more than a suspicion is warranted, if in addition there I 
be proof of atheromatous change in the vessels, or fatly ( 
degeneration elsewhere, such as arcus senilis ; or if it be I 
ascertained that the patient suffer from pain across the i 
upper part of the sternum, and from paroxysms of severe ■ 

heart; that he sighs frequently; tl 
|Waily put out of breath; that bis skin hasayeUo 
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look ; that he is subject to syncope or to seizures, during 
vhich bis respiration seems to come to a stand still ; and 
that he is liable to vertigo, or to be stricken down with 
repeated attacks havin)^ the character of apoplesy, save 
that they are not followed by paralysis.'" 

This masterpiece of word painting fitly clothes the 
conception, and makes a tangible reality of a rather 
weird condition. In reference to the pulse it may be 
ast or slow. 

Since the heart is weakened, the pulse rate may easily 
be slowed— just as when aconite or antimony depress 
the circulation. But if cardiac degeneration is extreme, 
the weakened muscle responds by a series of more or less 
abortive systoles, several failing to accomplish the results 
of one normal systole. 

The rate of the pulse is necessarily only a coiroborai' 
tive sign, since a very fatty heart may indolently con- 
tract, or try to eiFectively accomplish the circulation by 
a series of abortive systoles. Exertion may precipitate 
an attack of palpitation, while the pulse may be very 
slow when at rest. In differentiating the condition by 
the pulse, let us say that exertion fails to excite to very 
rapid action a heart which is merely subject to neurosal 
disease, or to embarrass the organ in any way. So far 
as arcus senilis is an evidence of fatty heart, we must 
recollect that there are arcus and arcus. That arcus 
dependent on calcareous degeneration of age is recognized 
by a circle, or a semicircle, of opaque whiteness. If 
this be well defined, and the rest of the cornea bright 
and translucent, it is probably no indication of serious 
internal degenerative change. But the arcus associated 
with a blurred, ill-defined ring, if the ring be yellowish 
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^^^K^ther than white, the restof the cornea slightly cloudy,. ^^H 

^^^V^ou may consider that the chances of cardiac degenem- ^^^| 

^^^ tion are serious ; at the same time fatty heart may be ^^^ 

present without pronounced arena of any kind. Fatty 

heart is not commonly associated with increase of the 

I area of prsecordial dullnesB, or serioua dropsy, nor local 
congestions, unless associated with dilatation, but the 
conditions are often interlaced.* In old persona, how- 
ever, a moderate degree of dropsy, mostly of the lower ^^^ 
extremities, is frequently a symptom of cardiac feeble- ^^H 
nesa, and urine may show traces of albumen. ^^H 

The examination of the heart, with a study of the sum ^^^| 
of the probabilities of cardiac degeneration, is the best ^^^| 
means of establishing a diagnosis, although the other ^^^| 
causes of dropsy must be reviewed. Especially must we ^^^1 
exclude dropsy due to changes in blood crasis, impair- 
ment of vaso-raotor tonus, or other causes, which, to say 
the least, are not directly dependent on the condition of 
the heart, liver, or kidiieys."!" 

Dr. Fothergill haa recently described a condition of 
heart starvation which might represent to us acute 
I or subacute &tty degeneration versus the more chronio 
I condition usually understood. His language is as fol- 
I lows ; 1 "It is a condijiion apringing from defective a»- 
■.nmilation : all the tiaaues are badly nourished, but the 
I teart and diaphragm suffer most from the ceaselessneflB 
I of their round of duty. Physical signs of feeble impulBSi, 

■n Impiirtsiil lymptnin, »iHdallj of rigbtnliied niltj>hHrt. 
i American Jmntal of XtdicaiBniaca for lBTI,»ol.2. Sm paper ( 
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and weak, ill-defined Bounds, are identical vritli &tty 
heart. Heart starvation is independent of widespread 
changes; is a£8ociated with, anorexia, indigestion, deficient 
hepatic secretion, pale stools, deposits in urine, and the 
characteristic tongue. There is depression, irritability 
from the blood-poisoning of mal-assimilation, and the train 
of symptoms of deficient blood depuration we have already 
sketched. We may even have species of angina. The 
disease may pass into chronic fatty heart through de- 
velopment of arterial changes." This cardiac state, he 
believes, occurs in early and middle life, associated with 
overwork and deficient digestion. Dr. Fothergill tlunks 
that prolonged debauch, during which alcohol alone is 
taken, may result in actual fatty decay of fibri Use, which 
wear out and are not repaired, because of the absence of 
albuminoids in the food. A similar fatty state we are 
familiar with in fevers with high temperature, a lesion 
which is repaired when the assimilative processes are 



The essence of the disease (if post-mortem observation 
should establiijh that the Doctor's theory bos a place in 
actual morbid anatomy) is that repair is a probable 
sequence, since the causes may be obviated.f 

Rest is the physician's greatest resource. The ability 
and willingness on the part of the patient to obey the 
demand for rest, influences our opinion as to the dura- 
tion and termination of the disease. 

Chrdiac Atrophy. — In phthisis, ia carcinoma, in con- 

■ ThiB plufle or faUy df^nemtlan of tbe heart ie » freqaenl In typbald 
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itutional syphilis, in suppuration of bone, and also la 
inic ftdhesioiLs of the pericardium, cardiac atrophy 
laa been observed. Conjeoture has referred this lesion 
to atheromatous disease, or obstruction of the coronary 
arteries. It is interesting to note tbat atrophy, with 
contraction and consequent diminution of the size of the 
cardiac cavities, is perhaps the condition which has been 
called concentric hypertrophy. In adherent pericarditis 
we have seen a specimen in which the walls of the left 
ventricle equaled an inch in thickness, but the cavity 
of the ventricle would scarcely contain a large walnut. 
There are no symptoma or signs by which this condition 
can be positively recognized. Palpitation, or other 
functional disturbance, even a frequent pulse, together 
with the recognized existence of the predisposing con- 
.^ttions, are the best guides. 

Before proceeding further, perhaps a tabulated state- 
aient of the malpositions of the heart, or the causes of J 
modifications of the cardiac sounds, may be in place. 



['Upward. 



Eularged liver. 

Enlarged abdomen. 

By tumor eft'uaion or tjmpany. 

B; pericardial effusion or adhesions. 

Hypertropbj of left rentricle ; of left auricle. 
Tumor of lung. 

Dilatation— Eight tileurftl effuBion or pnevmo- 

tborOiTc \ teft-aided pleural adheBiooH. 
Cirrlioais of left luog. 
Pericardial adhesions. 

Left -sided pleural effusions ot pnenmotfaoraz t 

adhesions may form and retain it on right sidfi> 

Cirrhosis of right lung. 

Emphysema ; right ventricle u: 
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^B The iofluence of aDeiirism is various. On the whoIe^^H 


^H the heart is not usually displaced unless there is valvu^^H 


^^^ lar disease. Diagnosis of congenital displacement ^^^^| 


^^H hoied on exehmon and history of the case. ^^^| 


^^m Firntaonna Fatty heart dila- . First sound 


Mitral obstmcliol^^l 


^H enfeebled. 










NeuroBal disease. 
Changes in ¥aao- 


ated. 


and regurgitK>^^^H 




motor teoflioQ. 


Left 


dilatations ^^^^| 


^H Second 


The aboye condi- 


Ventricle. 


^^H sound 






the heart ^^^H 


^H enfeebled. 


Also Induced ra- 
ao motor tonus 




Brieht's ^>»«>«^^H 










mo nary artery, 


Aortic BPc- 


hypurtroplij (^^^| 




whether from 


ond sound 


j^^^M 




faibre of the 




Atheroma; il^^H 




heart or nearo- 


iLted. 






Bal cuaees. 




motor tOI^^^H 






from nenrOfl^^H 






^^H 




Second 


Circulatory o II^^^H 




iound pul- 






monary ac- 


i^M 




cen mated. 


Pleurify with t^^^M 

Emp^hjsema. 

Left-sided heart 
disease, espe- , 
ciallj mitral oh- -^^J 

stmctioQ. ^^M 




Right Ven- 


The above coirdj^H 




tricle first 


tioQs have s s^^^H 




Bonn J ac- 


milnr thouRh ^H 






effect on first 
sound in right , 
heart. 


^^V Pericardia] efiiisioD is a T^romm^T^t cnuee of the enfee^^^H 


^^blement of the heart sounds. ^^H 
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CHAPTER XU. 

PROCESSES AFFECTING THE PERICAEDIUM. 

In lesions affectiDg tbe endocardium the predisposing 

f inflammfttciry processes are important aids to 

diagnrisis. In pericardial disease a true estimate of its 

I etiological genesis is su fuudameiital as to be an integral 

I part of each diagnosis. 

In the outset, then, we may say that pericarditis is 
almost uever idiopathic ; on the contrary, it is developed 
in direct asaociation with rheumatiam, with Bright'e dis- 
eases, or as an inflammation propagated from an allied 
process in contagious tissues. It is also a complication 
of pytemia. Practically, pericarditis is mostly a local 
development of the first two processes. The sources of 
inflammation likely to occasion pericarditis by con- 
tiguity are, first, the inflammations of the pleura, especi- 
ally of chronic type. It may also be the result of inflam- 
mation In the mediastinum, or abscesses beneath the ab- 
dominal diaphragmatic surface, developed by a peri- 
hepatitis. Or, pericarditis may ensue, in the course of a 
chronic peritonitis. 

In a variously estimated proportion of cases both peri- 
and endocarditis exist. 

I.ike other serous membranes, the expression of the 
inflammatory process occurs in two forms, the acute, with 
efiiiaion, either serous or fibtititnia, a.wi'Oc*. ijKttssix'!.,'"^'^^'*- 
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^^K mostly results in adhesions. In the latter form we ehalt 
^^B bave tu study the effect of pericardial disease upon 
^^H cavitiea of the heart, aioce these effects are interlaced 
^^H with the physical diagnosis. In formulaiing a diagnosis 
^^H of aeiUe perkarditie, consider in the first place the 
^^H etiology ; afterwards examine each case by one or all the 
^^H methods which we shall detail. A diagnosis cau often be 
^^1 made by a skilled investigator at a glance, or by the use 
^^F of a single method of physical examination. In this 
' respect we observe that not every case will demand 

diagnosis by esclusion. There is no objection to the 

I rapid diagnoses, save that in such cases the mind must 
be kept in attitude to appreciate a new grouping of the. 
symptomatology, and in readiness to adopt a diagnosis, 
based on a rigid analysis. 
Acute Pericarditvi wilA Effimon — One of the earliest 
evidences of pericardia! eflusion 1*^ by means of psrcuaawn. 
The first expression consists in the altered contour of the 
area of cardiac dullness In health it is pyriform or 
pyramidal with the apex dtiwnward, centering at tb«j 
apex-beai. In pericardial effuhuin the apej^ is upvxtrdp. 
the base of the triangle downward. The area of flatuesiij 
commences below, at the sixth rib, extending upward s 
I distance varying with the amount of effusion, perhaps an 

^^m high as the Arst or second rib. 1 

^^H Following a principle involved in the examination w 
^^V pleural effusions, the transition from the ontline of duljij 
^^^ ness to the outline of resonance is ahrupt. The edge d£ 
the lung which normally overlaps the cardiac area is 
pushed aside, and the area of impaired resonance is ab* 
rogated. The percussion note is really fiat, not dull,^ 
and the resistance to the fingers in percussion is must 
perceptible. 
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There are certain facta which separate the flatness of' 
L pericardial effiision from the dullness or flatness of an 
[ enlarged heart. The first of these relates to the change 
' at contour already noted. We find the apex of the tri- 
' angle above, but it la a truncated cone, instead of termi- 
nating as the normal cone ; below there is a breadth of 
dullness interposed beneath the apex beat and the area 
of gastric resonance.* 

The amount of a pericardial efiusion varies, with com-, 
paratively short intervals of time, from day to day — «U 
, most from a morning to an evening advances or reces- 
sions of dullness can be defined. A very important aid 
is the change of the area of flatness when the position 
of the patient is changed from side to side, while at the 
same time auscultation or palpation will show an un- 
ehanged apex beai.f Further examination in the recum- 
bent position will give a clearer percussion resonance, 
and the line of transition will be less abrupt as the lunga 
return to the position from which they were displaced 
fcy the fluid. 

So far as percussion is concerned, this examination 
merely assures us that there is fluid in the pericardial 
sac; this may occur equally as a passive dropsy of the 
pericardium, or bs a pericarditis. Dropsy occurs in this 
situation together with other general manifestatiouB of 
effusions elsewhere. For pericarditis we have, as already 
observed, the etiology. You will note that in what. 
been said an enlarged heart might be confounded 
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^^H with a pericardial elfueion ; attention tothe etiology, the 
^^H evidences of physical dia^osis, aa herein detailed, vriU 
^^^B usually protect one from erri 
^^^1 Palpation. — Id pericardial efiusion, both passive <l|'j 
^^^p iDflamDiatory, the study of the apex beat ghows its 
^^^ placement, or it is effaced. It is pushed upward 
the effusion as the level of fluid ascends. WJien felt 
the new position, the impulse is feeble, evidently diet 
aud transmitted, and in some cases it is imperceptible. 
The position ofthe patient influences our study materially. 
In the first place, if possible, incline the patient's per- 
aon forward. This (if the maniEuvre he admissible by 
the patient's condition) will render the apex beat more 
plain. Again, as the fluid increases or diminishes, the 
apex beat may become less distinct or more apparent. 
(jSee PercusaioD.) Tho position of the apex beat will 
often settle the question between pericardial effusion and 
enlarged heart. Palpatwn is also helpful in determin- 
ing an evidence of pericarditis when differentiating the 
condition froni passive effueion. This is accomplished by 
noting the presence of friction fremitus in the former 
case. This fremitus is felt in cases of pericarditis with 
moderate efl'usion, and a true rubbing iremitua can be 
distinguished accompanying either the systole or dias- 
tole, or both. In the latter case the to-and-fro charac- 
ter is marked. 

It is important to recognize the rhythm of such fiib> 
tions as distinctly cardiac. For this purpose the patient 
should be commanded to hold the breath, so that one 
may be certain that the sensation is not communicated 
by the lungs or pleura. The fremitus is felt if the eX- 
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amination is made in the early stages of pericarditis, or 
else ill chronic cases. The fluid effused must be rich in 
fibrine; the flakes must be spread over the eurfece of 
the pcricardiuni. especially Dear the base, and, aa pol- 
ished by the cardiac action, they give at an autopsy the 
appearance of down or fur all over the heart. This has 
been compared by some to a cat's tougue. In order that 
these frictions may be recognized, we repeat that the 
amount of fluid must not be so great as to separate the 
heart from the chest wall, and pulsations must be suffi- 
(deutly strong to cause a definite rub. Both pericardial 
and pleural friction fremitus can be recognized by aus- 
cultation as well as palpation, but thrill (as the friction.— 
is sometimes termed') can be remarked in some instances I 
when friction is inaudible. 

Tile Pulte 0/ Pericardial Disease. — In examining the 
pulse certain facts must be borne in mind. On the one 
hand, an embarrassed or degenerated heart contracts 
with weak, feeble systole, and may result in a, very alow 
pulse. On the othet hand, the pulse may be very rapid 
or feeble. This means that the heart is either very 
much embarrassed or degenerated, and that several sys- 
toles are required to raise the arterial pressure to a de- 
gree of measurable physiological tone. We cannot, 
however, appraise the extent of the embarrassment or 
degeneration by the character of the pulse. Extreme 
degeneration may yield a very alow pulse, or at other 
times a rapid pulae. Slight degrees of degenera- 
tion will often slow the pulse rate to a marked de- 
gree. In pericarditis the embarrassment to cardiac 
rhythm may be considerable, insignificant or varying. 
This explains the observation of Dr. Walsh's,' 
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vaTiaiion of the pulse rate. In pericarditis a very slight 
moveraent of the body increaaes the pulse from 60 to 90 
or 140. But aiDce neiirosal or emotional cooditiona may 
cause variatioDs of the pulse rate, the value of this 
symptom is only in connection with other signs. 

Auicultatwn in acute pericarditis reveals two separate 
series of signs in natural sequence to the condition of the 
pericardial surface. Sedulously practice auscultation in 
all cases in which etiological conditions suggest the pos- 
sibility of pericarditis. If there be a fibrhious inflam- 
mation, a rubbing or creaking sound may be audible, 
accompanying both movements of the heart. Sometimes 
the munnur is a soft, blowing sound, resembling the at- 
trition of two surfaces of cloth, or the murmur may re- 
semble BO closely a valvular murmur that acoustically 
tbey are identical. The friction may occur rhythmically 
with one or other sound of the heart, but much more 
commonly it is a to und-fro sound.* 

Among the peculiarities of the pericardial friction 
sound are, that it is very transient. Walsh says that it 
may appear and disappear in six hours. It may dis- 
appear on account of the increase in elfusiou, to reap- 
pear and finally vanish gradually. Most commonly, 
however, friction sound is audible for several days. It 
is a very common incident tor a friction sound to occur 
in a case in which an autopey will reveal scarcely 
any lesion (pericarditis sicca). The characteristics of 
a pericardial friction sfmnil are chiefly: 1st. Its change 
of location of maximum intensity, since when one mass 
of lyruph may be polished smooth other roughness may 
form. 2d. It is limited to the cardiac area, and is ho^h 
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I^pagated in the line of the transmisaioD of valvula^ 1 
murmure. 3d. It ie gynchronous with the movementB, j 
rather than the sounds of the heart. Commonly, it i 
heard over the base of the heart, or near the orifice of 1 
the vessels. 4th. It ia a superficial souod ; the valvular ' 
-Bounds are heard beneath.* 5th. The change of posture 
may induce an increase of murmur, rendering a murmur 
which is faint in the vertical position quite distinct in 
the recumbent. 6th. The alterations common to the 
walls of the heart in endocardial disease are absent. 
This point will not be of great value, since endocarditis j 

■ ia often associated. 
Differential Diagnosis. — The first source of e 
nsts in a contusion of pericardial frictions with those in 1 
the pleuro-peri cardial. 

In this ease the balance of etiological probabilitiea \i 
of great importance; but this, while serving us when \ 
rheumatism is the antecedent, fails ub when Bright's dis- 
eases exist, since in these diseases there Is a predisposition 
to inflammations of all serous membrane. Is it of respi- 
ratory rhythm, or is it more pronounced at end of fiill 
inspiration? Is it a murmur of variable intensity? A 
pericardial friction varies less than a plcuro-pericardial.f 
However much the pericardial murmurs resemble the 

■ endocardial, the latter can be recognized by the depth 
of the 'plane at which they are developetl, by their trans- 
mission in the route of the blood current, and by their 

* The importanm of nH»>^EElrtg Uio plfinn d 
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ng- in aBsocifttion with definite Iwions of the heart 
muscles.* 

Now, as for Ike second group of avaeuUatonj signs, vu., 
perieardiiia witk effusion, the sounds of the heart, 
especially the first, are very faint and muffled, Bonie- 
times almost inaudible. If the effusion is not too large 
the sounds are clear over the apex , beat, which has 
been elaewhere shown displaced upward, and the sounda 
grow louder as the stethoscope is carried upward. 

We notice, in some. cases, considerable dyspncea ; in 
others none. Certain postures may give relief; for in- 
stance, if the recumhent posture on the left side ie se- 
lected, the liver and heart both tend to ^ercise pressure 
)n the pericardium, so that the posture on the right side 
a apt to be preferred. As for pain, there is no more 
delusive symptom, since an entire attack of perioarditis 
may transpire without a lament from the patient. 

Inspection includes a possible bulging of the pracor- 
lia and filling out of the intercostal spaces, together 
with the already often repeated displacement of the 
apex beat upward, and outward, perhaps, into the ftiurth 
interspace. The impulse may be feeble, weak or flutter- 
ing. 

Differential Diagnom. — The only source of error 
seems to be the possibility of mistaking a dilated, &tty 
heart, with feeble heart sounds, for the enlargement of 
pericardial effusion. The simple mention of this source 
of error should be sufficient to prevent a mistake which 
may be avoided by attention to the general methods of 
investigation. 
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In. differentiating pleurisy with effusion, note that tha I 
physical signs of the disease in the pulmonary apparar 1 
tu8 can be noted in the back, lu anterior sacculated ] 
pleurisy the position of the coUectioa will best serve i 
when contrasting the symptoms. 

The Terminatione of Pericarditis. — The issue of a case I 
of pericarditis may be gummed up as follows: Death I 
may occur, on account of the amount of pericardial eSU- j 
Bion, especially if pericarditis complicates the condition 1 
of a heart already weakened by endocardial disease or : 
fetty degeneration. 

In Bright's diseases the prognosis is also unfavorablej 
Qeneral Symptoms. — Wild delirium may be an accom- 
paniment of pericarditis, and the prjecordia should be \ 
examined whenever the symptom complicates rheuma- 
tism or Bright'e disease." Associated gastric irritability 
is also, sometimes, a symptom liable to divert attention 
from its proper localization. At the risk of recapitula- 
tion, we would again call attention to the Irequeut transi* 
tory character of the attack, and especially of that im- 
portant symptom, friction sounds. These being produced I 
sometimes by mere prominences of vascular tufts, with 1 
but insignificant exudation, may be relieved by treat- J 
ment, and all signs vanish in a few hours. 

Chronic Pericarditie. — The limits of these pages only I 
permit a cursory mentiou of this interesting phase of 1 
pericardial disease. When a patient corner into o 
presence with chronic heart disease, one must always I 

• Wlien dditiiuB, wl^ mun ut 1-w ttupiir, uoouri Id sdate rtiBdUiitiiii 
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aacertain if Bymptoma be really closely connected with 
the leeiona detected by physical diagnosis. 

In all our studies of the heart a strict censorship must 
he maintained, to obviate a disposition, on the one hand, 
to disregard the complaints of a patient, through an en- 
thusiasm over the physical signs of disease, nr else, in 
chronic cardiac disease, to attribute all the complaints 
more or less directly to the heart. In no condition of 
chronic heart disease is the above caution more applica- 
ble than in chronic pericarditis, since it may produce 
many serious results, or the lesion may be devoid of in- 
convenience. The lesions of chronic pericarditis are 
very similar to those of the pleural serous membrane. 
1st. The effusion may remain without tendency to in- 
crease or diminution. 2d. In adhesion or agglutination 
of the pericardial BurfacGS. This latter lesion induces, 
as sequelfe, either cardiac hypertrophy and dilatation, 
or cardiac atrophy. The first class of lesions require no 
elaboration, since the signs of efflision are always the 
same. The second condition is one of the hard problems 
of physical diagnosis. Again, at the outset, we require 
an unequivocal history. 

We believe that dyspncea, of the form peculiar to the 
heart (viz.: increased by exertion), is a sign of chronic 
pericarditis with adhesions, provided that careful study 
excludes any other form of cardiac or pulmonary disease, 
or any neural disturbance of the heart. In hypertrophy 
connected with pericardial adhesion the heart's apex may 
pulsate as high as natural, in spite o£ the enlargement, 
or the heart may be drawn vjuvard and outward, to the 
left, as found by percussion. This is not the history of 
bjpertrophy and dilatation v.ill\out adheaiou.* 

" S^ Hjpirtroplij sndDlUtaftoB. 
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If the pericardial surfaces are extensively united, the 
prsecordise may be depreaseii and the interspaces drawn 
iuward during the systole. The heart's apex may be 
drawn upward and outward ; even the lower portion of 
the sternum may be contracted.* 

The limits of cardiac duUneaa may be enlarged and 
unchangeable in varying postures of the body, or in full 
inspiration and expiration. There may be no change in 
the rhythm of the heart, or there may be a very iiari- 
ously expressed alteralion, of rhi/tkm,, including irregular- 
ity, A possible undulating movement over the priecor- 
dia ia unreliable, because it is often seen in cases of 
enlarged heart without aiihesiona. We may feirly say 
that the diagnosis can only be effected by taking into 
the iiillest conaideration the predisposing etiological 
cauBGS and the sum of the physical signs just laid dowD, 
together with a general dii^noais by exciusion. 

The same may be said of the diagnosis of friction. 
sounds between the pericardium and the pleura, called 
pleuro-pericardial frictions. If the results of other 
physical signs favor pleurisy, the friction may have a 
pleural region. There is one sign which may be conclu- 
sive, viz., the holding of the breath, which will arrest 
the friction sound if it be of" respiratory rhythm. Yet 
even this sign may fail, since the heart may disturb the 
surface of the pleura and develop a friction. 
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PAOS 

Pericarditis, pulse 248 

" friction (See ThriU). - 

** position apex beat 246-247 

" differential diagnosis 

250-251 

*; witheAision 261 

" posture in, and pain in 251 

** terminations 25^ 

" etiology, value 244 

Pulsation, evidence of aneurism 

195-198 
« cardiac hy- 
pertrophy (See Heart). 
Pulsation, evidence of cardiac 

dilatation (See Dilatation). 
Pulsation, evidence of arteries 202-190 

Pulse, slow 216 

" unequal 218 

" irregular, 218. See also inter- 
mittence and irregularity of rhythm. 

Pulse, sphygmograph 219 

" mitral disease 183 

" aortic '♦ 187-195 

** aneurism 196 

" in veins 176 

Palpitation 190, 210 

Pulmonary artery sound, increased 180 

" " aneurism 201 

Presystolic murmur 178 

" *• exceptions .... 183 

Pain. See pleurodynia, intercostal, 
neuralgia, angina. 



Beeonance, normal 1-23 

" distribution of normal 24 

" vocal 33-37 

*' " increased 46, 49, 60 JO 

" absent 133 

" diminished 70,93,143 

** osteal 64 

Rhythm, respiratory, 67, 76, 114 

** feeble movements 77,68 

Respiratory rhythm, normal. . . . 27-30 
** murmur, distribution 

of normal 31 

R&lee— classification 99 

** sibilant and sonorous 101 

" amphoric 101, 150-151 

" sizeof 100 

" crepitant, dry, and moist 

101-102, 107 
" friction 102, 133, 249, 247 



PAO« 

RAles, diagnosis between friction 

and intrapulmonary 103-104 
" due to softening, to bron- 
chitis 105-108 

"■ in incipient phthisis 106 

" mucous 100,107 

" in capillary bronchitis .... 110 

*' in oedema Ill 

'* in asthma 112 

" in croupous pneumonia .... 

63, 101, 108 
" in catarrhal " 48,63,108 
^ in moist crackling, foot note 

page 60 

Respiration, Cheyne-Stokes 114 

Respiratory percussion 156 

Rheumatism in etiology of cardiac 

disease 160,244 

Renal disease in etiology of cardiac 

disease 161 

Reduplication of sounds 181, 209 

Regurgitant valvular lesions (see 
mitral tricuspid aortic disease). 167 

Sphygmograph 219 

" itsuse 221 

Stethoscope 32 

Syphilis, in the lungs » 56 

'* relation to aneurism .... 193 

Sounds, definition 163-165 

** relation to murmurs 190 

" of heart accentuated en- 
feebled. Classification. . 

181, 216, 217 242, 

Systolic murmurs, 169, 173, 185,193 

*' ** aortic stenosis (see 

Obstruction). 

Thrill 190,195 

" pericardial 247 

Thrombosis 225-227 

Tricuspid lesion 173-176 

" " secondary 173 

Tuberculosis, acute miliary 116 

Tumors of mediastium 152 

Tension or tonus in arteries (see 
Pulse, Sphygmograph, accentua- 
tion of aortic and pulmonary ar- 
tery sounds) 217 

Venous pulse 175 

** murmurs 204 

Valvular lesions, summary 167 
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